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INTRODUCTORY CHAPTER. 


SECTION I.—DEFINITION AND GENERAL OB5EKVATIONS. TUE 
J’1{I>;CU\4L EPUCUS IN THE SCIENCE OF ICUTIIYOLOGV. 
4 ERTEBKALS. 


Fishes may be technically defined as vertebrated animals 
with red blood, breathing through the mediinn of water b\j 
means of branchke or gills. This definition, as Raron 
Cuvier has remarked, is the result of observation ; it is a 
product of analysis, or what is termed in physics an em¬ 
pirical formula; but its accuracy is demonstrable by the 
inverse method, for, when once duly perceived, we may, 
in a great measure, deduce from it a knowledge of the 
entire nature of the beings to which it is apjdied. Being 
vertebrated, they must be jiossessed of an internal skeleton; 
of a brain and s])inal marrow, inclosed in a vertebral 
column ; of muscles exterior to the bones; of four extre¬ 
mities only; and of the organs of the first four senses, 
situate in the cavities of the head; with other relations not 
necessary to be here named. 


The greater portion of the surface of tlie earth is covered 
by the waters of the translucent sea; and wherever conti¬ 
nents and the larger islands protrude their rocky bulk, we 
find them coursed by flowing rivers, or intersected by lakes 
and marshes. These present in their aggregate an enor¬ 
mous mass of waters, and afford protection and nourishment 
to myriads of living creatures, ]3robably superior in number 
and in no way inferior in beauty, to those which inhabit 
the earth. On land, the matter susce})tible of life is mainly 
employed in the construction and continuance of vegetable 
species; from these, herbivorous animals draw their nourish¬ 
ment ; and this being animalized by assimilation, becomes 
an appropriate food for the carnivorous kinds, which 
scarcely amount to more than one-half of the terrestrial 
creatures of all classes. But in the liquid element, and 
more especially among the saline waters of the ocean, 
M’here the vegetable kingdom is so much more restricted, 
almost all organized substances are pervaded by animal 
life, and each lives at the expense of some smaller or feebler 
foe. 'I'here we meet not only with the greatest and most 
wonderful variety of forms, but also with the extremes in 
respect to size,—from the myriads of microscopic monads, 
which, but for artificial means, must have remained for 
ever invisible and unknown, to the ponderous whale, which 
surjiasses, l^y twenty times, the bulk of the largest elephant. 
I'here, too, we may discover the majority of those magni¬ 
ficent combinations of organic structure, on the relations 
of which naturalists have established the distinction of 
classes, or great primary gi'oups; in other words, the sea 
may be said to contain representatives of each; for, even 
among birds, those aerial creatures which usually inhabit 
so light an element, we find species so constructed as to 
dwell almost for ever on its waves. The mammiferous 


class is still more fully represented in the numerous tribes Introduc- 
of seals, morses, nianaties, and whales, all of which require 
a moist abode, and some of which immediately jierish 
when deprived of it. I\lust reptiles are aquatic, many in¬ 
sects arc so, more particularly in their larva state ; and al¬ 
most all the IMollusca, the Annelides, the Crustacea, and 
Zoophytes, four great classes, which on terra Jirma are few 
and far between, exist in countless numbers in the waters 
of the ocean. Hence that ancient dictum recorded by 
Pliny, “ (Juicquid nascatur in jiarte naturne ulla, et in mari 
esse; praeterque multa (piac nusquam alibi."*’ 

But amongst all the teeming wonders which vivify the 
vast expanse and licjuid dejjth of waters, none so predo¬ 
minate, or are so truly characteristic, as the subjects of our 
present treatise; nor are any more worthy of our careful 
consideration, whether we regard the beauty or eccentri¬ 
city of their forms, the metallic s] 3 lendour of their colours, 
or the innumerable benefits which, through the foresight 
of Providence, they confer upon the human race. AVe 
therefore deem it incumbent upon us to exhibit an amjde 
view of the present condition of Systematic Ichthyology; 
but before doing so, we shall endeavour to add to the in¬ 
terest of the subject by a few general observations. 

We may state, in the first place, that we here intention¬ 
ally refrain fi‘om any bibliographical inquiry, or historical 
exjmsition of the progress of Ichthyology. If such were 
complete, or even ample, it would occupy too much of 
that space which we deem more usefully devoted to the 
actual condition of the science; and we more willingly 
set that dejiartment aside, \vhen we consider how ] 3 er- 
fectly it has been presented by Baron Cuvier.^ We shall, 
however, briefly allude to what may be regarded as the 
principal epoch in the jirogress of Ichthyology. During 
many remote ages it consisted, in common with all the 
kindred branches of human knowledge, of nothing more 
than a few partial and disjointed observations. Aristotle, 
about 8o0 years before the Christian era, made some ))ro- 
gress towards connecting these together as a body of doc¬ 
trine ; but still it was a feeble body, reposing ujmn truths 
(perceived indeed with surprising skill when we consider 
the scanty data) as yet obscurely known and vaguely ex¬ 
pressed, owing to the entire absence of all proper standards 
for the distinction of species. For more than eighteen 
hundred years ensuing, the nriters on natural history can 
scarcely be regarded in any other light than as either 
copiers or commentators of Aristotle; but about the mid¬ 
dle of the sixteenth century, Belon, Rondelet, and Salviani, 
the true founders of modern Ichthyology, made tlieir ap¬ 
pearance (we mean as authors), by a singular coincidence, 
almost precisely at the same time,—the first in I5o3, the 
second from loo4 to looo, and the third from loo4 to 
1 008 . Diftering from their compiling predecessors, they 
saw and examined for themselves, and made drawings from 
nature, if not with the elegant accuracy of modern days, at 
least with a recognisable exactness. Yet, true to the ge- 


^ From a Jisk^ and Xoyoy, a <!isci»Kre€. 

2 See the Tableau IJistorique de» Progres de VIchtyologie, depxiis son origine jusqu'd nos jours, in the first volume of the great though 
unfortunately uncompleted work, the Ilistoire Xaturelle dcs Poissons. We deem ourselves fortunate beyond our predecessors in ency¬ 
clopaedic labour, in having as a guide in so difficult a subject as that on which the reader is about to enter, the volumes of Baron 
Cuvier's and M. Valenciennes’ signal publication. As far as this great work extends we have availed ourselves of the labours of its 
authors, and have endeavoured to present the general and miscellaneous information scattert^l through it, as amply as our limits would 
permit, and in a form and sequence the most advantageous to those unacquainted with the voluminous original. In the present revisal 
of this treatise we have also borrowed freely from the writings of our British Cuvier, whose worli on the Comparative Anatomy and Phy¬ 
siology of Fishes, forming part of his Hunterian Lectures, gives the fullest and most accurate view of tlie animal economy of fishes, and 
most philosophical account of the skeleton, that have hitherto appeared. We beg also to repeat our acknowledgments to JMr Couch, the 
acute discoverer and describer of new species frequenting the Cornish coasts, and ilr Varrell, whose work on British Fishes is facileprinceps 
among works illustrative of local Ichthyology. 
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Introduc- n’uis of their time, they continued to attach much more 
importance to the ascertainment of the names which 
the species bore in the classical pages of antiquity, than 
to tlie composition of their history, as it were atresh, by 
the light of nature and their own knowledge. Never¬ 
theless, they rectified as w'ell as extended the observations 
of Aristotle, and laid a positive foundation of the subject, 
by figures and descrij)tions of a certain number of \vell- 
determined species. About the close of the seventeenth 
century, Willughby, and his illustrious fi'iend John Kay, 
gave for the first time a history of fishes, in which the 
species were not only clearly described from nature, but 
distributed in accordance with characters drawn solely fi’om 
their structure, and in which w e are no longer unneces¬ 
sarily burdened with inapjdicable passages from either 
Greek or Uoman writers. Finally, about the middle of 
the eighteenth century, Artedi and Linnaeus comjdeted 
w^hat the others had commenced, by establishing well- 
defined generic groups, consisting of ascertained species 
precisely characterized. From that period it may be said 
that no radical defect existed, nor any obstacle in the way 
of a gradual perfecting of the system, w hich could not be 
overcome by zeal, accuracy, and perseverance. Never¬ 
theless, it is to the genius of Baron Cuvier that we owe 
the gigantic stride which has been made in our own more 
immediate days. 

It is only by a profound study of the whole animal struc¬ 
ture that we can, to the extent of our limited intellect, 
correctly appreciate that ])art of the works of the great 
Creator, and get some insight into the branching and anas¬ 
tomosing affinities by which the almost numberless kinds of 
living beings are linked together. Many years spent in 
anatomical investigations gave Baron Cuvier such a know¬ 
ledge of the mutual dependence of the various parts of the 
organism of each of the numerous species which came 
under his observation, that he was able, from the inspection 
of a single bone, to reconstruct, mentally as it were, the 
animal to which it had belonged, and to assign the species 
its place in the system of nature. This great step in the 
history of Zoology placed its discoverer in the first rank of 
the cultivators of the science. In none of the greater di¬ 
visions of the animal kingdom were Cuvier’s labours, in 
forming a natural arrangement of the species, of more value 
than in the class of Fishes, the low^est of the vertehrata^ 
or of that division of animals whose proper character 
consists in the possession of a central bony axis on which 
the soft parts are sustained^ and from which the inotive 
powers dicerge^ The Latin word used above lias been adopt¬ 
ed into the English scientific language, though by many 
the more Anglicised term of “ vertebrals” is used, and we 
call the internal chain of bone the vertebral column, while its 
several successive component joints are named “ vertebrae.” 
The German equivalent of vertebrata is “ wirbelthiere.” 

We must remark, at the outset, that neither this term of 
Vertebrata, nor any other definition of a groiqi which the 
ingenuity of man has hitherto devised, is logically correct. 
In IMammals, indeed, the highest class of the division, 
the internal bony frame is strong and massive, and fitted to 
su]iport the limbs, by which, with the firm earth for a ful¬ 
crum, the animal moves through a medium greatly lighter 
than itself. In Birds, too, constituting the second class of 
the division, the bones of denser texture but more slender 
form and often hollow, are admirably fitted for sustaining 
the powerful muscles exercised in the maintenance of ex¬ 
tended aerial flight; and in both classes, the turning joints 
of the vertebral column, and more especially of the cervical 
])ortion of it, are adapted to the various motions of the ani¬ 


mal, and for enabling it to rotate its head from side to side, Introduc- , . 
and survey whatever comes within its field of vision. As 
w'e descend to the less highly organized vertebrals, w e come 
to other and remarkable modifications of the spinal column. 

In the third class, or the Reptiles, there is one order, 
namely, that of the Ophidia, or Serpents, w hose locomotion 
is performed by creeping without external limbs, and solely 
by the flexibility of the vertebral column and the muscles 
attached to it, and to its apjjendages the ribs. The verte¬ 
brae are accordingly much more numerous in these animals 
than in any others, and their motions on each other more 
extensive. In another group of the same class the vertebrae 
of the body are soldered together by bone, and jmwer of 
motion is ])reserved only in the neck and short tail. A 
third group, named Amphibians, are fishes in their embryo 
or tad])ole condition, and undergo a kind of metamorjjhosis 
in becoming terrestrial and air-breathing creatures. A 
fourth remarkable grouj), of which only a few species have ^ 

been hitherto detected, presents, with much of the piscine 
form, the ])eculiarity of tlie existence of both gills and lungs, 
and a residence in water during life. In the Fishes, the 
l)ro])er subjects of this treatise, and the lowest class of ver- 
tebrated animals, there is a large group named by some 
authors Cartilagixei, or Chondkoptekygii, because the 
internal skeleton remains in the state of cartilage, the bony 
structure being wholly absent in some species, and in others 
only very partially present; and thus the precision of one 
j)art of the character of the vertebrata given above is im- 
jiaired. In certain of the Cartilaginei the joints of the 
column are obsolete, and flexibility is substituted for the 
turning motions indicated by the word vertebrw. These 
brief notices point at some of the difficidties which beset 
the zoologist when he endeavours to convey the knowledge 
he has acquired to others, by concise and definite phrases. 

Yet however difficult it may be to construct a correct de¬ 
finition, it is certain that the idea of the tyj)e of an animal 
group may be conceived in the mind, on the basis of exact 
observation and legitimate deduction, in proof w hereof the 
reader is confidently referred to the works of Professor 
Richard Owen of the British Museum, and particularly to 
his treatise On the Archetype and Homologies of the Fer- 
tebrate Skeleton} 

The vertebrated animals agree in having a spinal chord 
or elongated bundle of nervous filaments running along the 
body, and ])rotected by bony arches composed of the neural 
apoj)hyses, or processes which rise upwards from the body 
or centrum of each vertebra. The anterior expansion of 
the spinal chord, named the brain, is most fully developed 
in the higher classes of vertebrals, and is com])aratively 
very small in fishes whose encephalon has the character of 
a series of ganglions, or knots of nervous matter, arranged 
in single succession or in ]>airs. In the lowest known form 
of fish, the Lancelet, the whole vertebral column is merely 
a pulpy nervous chord invested by a membranous sheath ; 
and Pallas, the first describer of this animal, ranked it, in 
accordance with the progress that science had made in his 
time, among the Slugs. In all the vertebrals the vascular 
trunks and organs of digestion are jirotected by the inferior 
processes and diverging apj^endages of the vertebrae; and 
the type of this division of animated beings is essentially 
tetrapodal (fig. 1), though in some groups one or both pairs 
of limbs are either rudimental or absolutely wanting—ex¬ 
amples of these deviations from the ordinary type being 
most frequent in the classes of Reptiles and Fishes. The 
four limbs are produced in lateral ])airs ; and in fishes the 
first pair are named j^ectoral fins, and the second pair, being 
situated on the ventral aspect of the fish, are called ventral 


1 On the Archetype and Homologies of the Vertebrate Skeleton, 8vo. London, 1849. Also Report of the Britisti Association, 184.6—On tho 
nature of Limbs ; llicliard Owen, &:c., 8vo. London, 1849. 
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Introduc- fins, even though tlieir relative position,as is the case in some 
tion. kinds of fisli, should be in front of the pectorals, when tliey 



Chcirontctcs caudimacidatus of the family of Lophiidic. 


obtain technically the name of jugular fins. In the above 
woodcut we have a front view of Cheironectes caudhnacu- 
latus^ belonging to a grou]5 of fish which actually walk at 
times on their lour limbs. The vertical fins of fishes are of 
a different nature, and the rays which sup]iort them, whether 
jointed and soft, or hard and spinous, are not parts of the 
interior skeleton, but belong properly to the skin or dermal 
skeleton. The fins that rise vertically in the mesial ])Iane of 
the back, whether one or more, are named “ dorsal.” Those 
from the opposite ventral aspect, situated in all cases pos¬ 
terior to the vent, and therefore ajipertaining truly to the 
tail, are termed “anals,” and the solitary fin at tlie end of 
the tail is named the ‘‘caudal.” Artedi denominated the fish 
which have spinous rays on the hack, Acanthopterygians, 
and those which have only flexible and jointed rays, Ma- 
laco]5terygians—other groups having liowever been jDrevi- 
ously detached by the forms of their branclnal aj)paratus, 
or the cartilaginous condition of the skeleton. Among the 
Reptiles there are species which have dermal crests on the 
back or tail, supported by rays, and analogous to the verti¬ 
cal fins of fishes. 

In the great majority of vertebrals a lateral symmetry 
exists externally and in the skeleton ; only one group of 
fishes, namely, the Flounder family, presents a remarkal)le 
dissimilarity in the two sides of the fish. 

All the vertebrals also agree in the separation of the 
sexes, tw^o individuals being required for the reproduction 
of the species. 


SECTION TI.—^THE EXTERNAL FORM AND CHARACTER OF 
FISHES. 

By using the comparative terms of highest and low^- 
est class of vertebrals, ^ve do not imply that there is 
any deficiency in the structure of fishes Avhich constitute 
the fundamental grou]), for every creature was perfectly 
organized when called into existence by the fiat of the 
Creator for the functions he destined it to perform ; but 
He, having designed the fishes to play a part in the scale of 
nature requiring less intelligence, has furnished them w ith a 
simpler nervous system and less sentient organs, a more ob¬ 
tuse sense of touch, restricted organs of smell and taste, and 
an acoustic apparat\is shut u]) witliin the head, without any 
exterior ear or auditory canal for collecting and conveying 
the vibrations by which sound is jiroduced and transmitted. 
Light being required to enable the fish to discover its prey 
or avoid its enemies, the eye is larger in many of them 


than in other vertebrals, and only in a very few diminutive Introduc¬ 
er almost obsolete. Lubricated by the surrounding medium, 
it needs no lachrymal gland ; and as the light is tempered 
greatly by a small increase of the depth at w hich a fish glides 
through the water, few species have anything like eyelids 
or nictitating membranes. The function of nutrition is 
very active, the appetite being very generally voracious, 
digestion remarkably rapid, and the growth, when suitable 
food is abundant, extremely rapid. The rejiroductive power, 
also, is exceedingly great. Destined to jiass their whole 
lives in a medium wdiose variations of temperature are much 
more limited than that of the atmos]}here which the other 
vertebrals breathe, but whose conducting power is greater, 
the temperature of fishes exceeds only by a few degrees that 
of the w'ater in w hich they swam, and their blood is cold. A 
less vigorous respiration, therefore, suffices to kee]i iqi the 
animal heat, and the oxygenation of the blood is accom¬ 
plished by the agency of the water on certain vascular 
organs named gills. Through these organs venous blood is 
propelled by a simple heart, consisting of one auricle and 
one ventricle. In these and various other parts of their 
organization, fish preserve permanently structures that exist 
in the higher vertebrals only in an early stage of their 
embryonic development. Palaeontologists have ascertained, 
moreover, that fishes were the first of the vertebrals which 
appeared on the theatre of the earth’s history, and at an 
epoch long antecedent to the deposits in w hich the remains 
of the higher animals are found. These primitive fish, 
however, w ere not types of the lower forms of the class, but, 
on the contrary, many of them w ere pow'erfully built, and 
resembled the saurian reptiles in parts of their structure, 
so that they were at least on par w ith the more highly organ¬ 
ized fishes of the present day. We have not learned that 
the remains of fish having the embryonic vermiform shape, 
have been discovered in the oldest ichthygenous deposits. 

The Salmon is a familiar example of one of the more 
common forms of a fish, and one frequently quoted as being 
pre-eminently qualified for cleaving through the liquid ele¬ 
ment in w hich it lives; but there is a vast variety of shapes 
to be found in the class. The common Salmonoid form 



Fig. 2. 

AstTOncsthes niger ^Chanliodus FfcW/i, Valenc.), on© of the Scop(lin<c^a gronp 
of the Salmon family. 


(fig. 2) of the osseous fishes passes in different species, by 
compression and abbreviation, to the thin vertical disks 



Fig. 3. 

one of the Balistidce, discovered on Cook’s first voyage. 


of the Chaetodons or Balistes (fig. 3), or, by compression 
and elongation, into the riband-form of the Gymnetri and 






ICHTHYOLOGY. 


207 


Introduc- Leptocephali (fig. 4), Totally opposed to these is the 




Flounder fiimily we have nearly the same external form Introduc- 
produced by compression, and that lateral dissimilarity al- 
ready alluded to. Other forms, curious from their gro- 


Fig. 8. * t i ’ ' i 

Pafa-CJfS/j'onfo, one of the many singular forms 'wliieh the Lophiidet exhibit. C,^^y - ' 

]t was discovered by Governor Sir George Grey in South Australia. The ' 

generic name has reference to the ligure-hcad of an ancient ship. 


tesqueiiess, or from the redundancy of certain parts, are not 
uncommon ; and we need not adduce other examples than 
those which exist among the Lophiidee^ Gohiidee (tig. 8), 



square box-like shape of the cubical Ostracioiis (fig. o), the 
jiyrainidal form of others of that tribe, or the round bladder¬ 
like figure of the inflated Diodons or the hard-scaJed 
spheroid Monoceniris, We 
have examples of a slender 
elongated cylindrical form 
among the Syngnathidee 
or Pipe fish, and among 
the Eels (fig. 6), Lam¬ 
preys, and Sharks. Indeed, 
the vermiform type exhi¬ 
bited by embryos of verte¬ 
bral s in their earliest stage, 

is persistent in many fishes. Fig. 5. 

1.11 .1 IT ... Ccn/UMn/sfecopsofthe Osfracioutefee dis- 

wluch by the assemblage covered on Sir JamesClavk Ross’s me- 
of other points of their niorablo voyage to the Antarctic seas. 

structure enter totally different groups, A depressed, dis- 



Fig. 6. 

Channo-murcEnct vittata of the Muraenoid family of Apodals. In this genus 
there are no fins, excejpt a slight vestige of rudlmeutary rays at the end of 
the tail lying in the thick skin. 


/ 


Fig. 7. 

Jlaia LemprierijO. Skate from Australia. 

coid shape, with the appendage of a whip-like tail, is com¬ 
mon among the Rays (fig. 7) and their allies; and in the 




Fig. 9. 

Clioridactylus midtibarhus, a member of the Apistes gronp among the Sclero- 
penido:, and furnished like the other Apistes with a treacherous spine on 
the preorbitar scale bone. The free rays of the pectoral fin are organa of 
touch analogous to fingers, and similar to the free rays of the Gurnards, 
and many other fish that habitually frequent the bottom of the sea. 

Pristidce^ SclerogenidcE (fig. 9), Siluridce^ or Acanthuridee. 
Some of the forms which we have thus noticed in general 
terms, and others which the woodcuts exhibit, are ill calcu¬ 
lated for swift progression, and the small and delicate fins 
of the Ostracionsy for instance, can serve little more than 
the office of rudders to the inflexible scaly case from which 
they jjrotrude. The chief organs of locomotion in the rapid 
swimming fish is the tail, which, in a majority of such fish, 
equals or far exceeds the trunk in length. It sculls a fish 
along like an oar worked at the stern of a boat. In the ver¬ 
miform apodal fishes, and in many Cartilaginei, swift motion 
is produced by lateral undulatory strokes of the entire body 
and tail. When the body is suspended in an element of 
the same or nearly tlie same specific gravity with itself, it 
is moveable by a slight impulse; and we find, accordingly, 
that if the limbs exist, they are more tender than the an¬ 
alogous members of the higher classes, and that the want 
of one or both pairs is more common than in other classes. 

Before we enter on the consideration of the proper ver¬ 
tebral skeleton, it may be well to premise that the bones, 
or hard parts of fishes, are primarily divisible into those of 
the—1. Neuro-skeleton or endo-vertebral series; 2. The 
Splanchno-skelcton, for the special protection of certain or¬ 
gans ; 3. Dermo-sheletoii, parts, as the name denotes, of the 
cutaneous system, and analogous to the exterior skeletons 
of the lower divisions of animals. 


SECTION III.—THE OSTEOLOGY OF FISHES. 

The structure and growth of bone have been described 
elsewhere; and it is sufficient to say here that it consists of 
animal matter, with diffused earthy particles, chiefly of 
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Introduc- pliospliate of lime, wliich gives it its liiirdness. Of tlie and fislies tlie least; but tliere i.s great variety in this re- introduc 
tion. vertebrals, birds have most earthy matter in tlieir bones, spect even in the same class, tlie bones of each s]}ecies tion. 

Osteology. Osteolog:! 



Fitr. 10. 

Skeleton of the Perch. 


being adapted l)y their degrees of firmness and hardness for 
the shocks they have to sustain. Tlie difference depends 
chiefly on the quantity of fluid matter in the cells and canals 
of the bone. In a note the composition of the bones of a 
cod, after tlie fluid portions had been evajiorated, is given 
as analysed by Bibrad The bones of fishes contain more 
evaporable fluid than those of the other classes of vertebrals, 
and also a larger portion of the salts of soda. The animal 
portion of a Shark’s skeleton has much of the properties of 
mucus, yields no gelatine when dissolved in boiling water, 
and is not jireeipitated from the solution by infusion of 
galls, in which respect it differs fi*om the cartilaginous foun¬ 
dation of the bones of beasts. The unossified skeleton of 
the Lamprey holds only 1-^ per cent, of earthy salts. In 
the vascular canals, Mhich are permeated by the vessels 
that deposit tlie bone and ean*y on its circulation, there is 
usually some oil, which is composed cliiefly of oleine, and 
is easily converted into soap, and then produces oleic acid, 
glycerine, and a minute portion of margarie acid. It has 
odour, and for tlie most jiart a yellow colour. In the 
Belone and Lepidosiren it imparts a deep green colour to 
the bones. Tlie bones of fishes continue to grow in size 
almost throughout life. 

The limits of this treatise do not admit of a detailed ac¬ 
count of the skeleton and otlier parts of tlie structure of 
fishes, of all whicli, in connection with many admirable re¬ 
marks on the homologies and analogies of the several ]iarts 
of ichtliyic structure with the corre.sponding jiarts of the 
other vertebrals, the student will find a full account in 
Professor Omcii’s Lectures o)i the Comparatire Auatomp 
and Physiology of the Vertebiude Animals. So complete 
a work, so easy to lie jirocnred, renders it unneeessary to 
introduce more anatomical details liere tlian are absolutely 
requisite for tlie understanding of the systematic review of 
the class whicli follows ; and tliese we shall borrow from the 
work referred to, as being the best authority existing. 

The first step in the knowledge of the skeleton of a fish. 


or of any otlier vertebral, is the determination of the verte¬ 
bral segments, or natural groujis of bones which compose 
the skeleton. A vertebra is defined by the Professor to be 
one of those segments of the endo-skeleton tchich constitute 
the axis of the body^ and the protecting canals of the ner¬ 
vous and vascular trunks: sueli a segment may also sup¬ 
port diverging appendages. Tlie elements of a vertebra 
are—1. The body or centrum^ from which the otliers radi¬ 
ate; 2. Ttvo 7ienrapophyses, wliieh, rising upwards, form the 
neural canal, that incloses and protects the longitudinal 
central chord of the nervous system; 3. Two parapophyses 
or transverse jiroccsses; 4. Two pieurapophyses or costal 
jirocesses; 5. Two hcemapophyses, wliieh form, with tlie 
centrum, a canal for lodging the central organ and large 
trunks of the vascular system. This canal is on the ventral, 
that is, the opposite side of the centrum to the neural one, 
and is less regular and more interrupted. 6. A neural 
spine, which crowns the neurapopliyses, or is interposed 
between tlieir tijis, and is very eonspicuous in tlie figure 
of tlie skeleton of the perch, as it is in most fishes. 7. A 
hcemal spine. 8. Two diapophyses or ujqier (anterior or 
proximal in fishes) transverse processes of human anato¬ 
my: and, 9. 4hvo zygopophyses or oblique processes. 

In fishes a complete typical vertebra can only be ob¬ 
tained from the head: in the rest of the column the ha?ma- 
pojfliyses are always absent or iinossified ; their lia?mal canal 
being formed by modifications of the parapophyses. Tlie 
number of vertebra? is governed by the number of pairs 
of nerves that unite with the spinal cliord, and varies 
greatly in different species, being very numerous in the 
vermiform or serpentiform Apodes, and some Plagiostoini^ 
and few in tlie Plectognathi. In many species they are 
extensiv^ely anehylosed. The earlier stages of vertebral 
development are jierinanently rejiresented in the lowest 
fishes. In tlie Laneelet, 'which is at the bottom of the 
scale, tlie entire vertebral column consists of a gelatino- 
cellular chord and its membranous sheath. In the Lam- 


^ Chemical composition of bones of the cod after drying — 


Phosphate of lime with trace of fluate.57-29 

Carbonate of lime. 4 90 

Phosphate of magnesia . 2*40 

Sulphate, carbonate, and chlorate of soda. 1*10 

Gluten and chondrin. 32-31 

Oil . 2-00 


100 00 


Bibra, Oiucns Lectures^ »S:c. 
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Introduc- prev, cartilaginous arches and spines are added above the 
tion. ‘‘ chorda,” in tlie membranous wall of the neural canal, 
Osteology, and in the tail also beneath it. In the Sturgeon and Chi- 
maera the bases of the cartilaginous arches inclose the 
“chorda.” In the Lepidosiren, the neural and haemal arches 
and their spines are ossified, but the centrums are still con¬ 
fluent as a dorsal membrano-gelatinoiis chord ; and Agassiz 
has shown that this was the condition of the vertebra? of 
the most ancient fossil fishes—those of the Silurian and 
Devonian rocks. In many Sharks and Rays the “chorda” 
is encroached upon by osseous or cartilaginous convergent 
laminoe, and by concentric, successively shorter, centri- 
petally developed cylinders, and is thus reduced to a string 
of gelatinous beads, each bead occupying the intersjiace 
between the opposed concave surfaces of the vertebral 
bodies. This moniliform state of the “chorda” is per¬ 
sistent in most osseous fishes; whilst in some others the 
gelatinous biconical segments of the “diorda” are insulated 
by the completed centripetal process of ossification ; and 
in one genus, the Lepidosteus^ they are converted into 
osseous balls, fixed to the fore jiart of* each vertebral body, 
which plays in the concavity or cup of the vertebra next 
in advance. The slightly comjiressible jelly-bags that fill 
the concave opposing articular surfaces of the vertebra? are 
admirable contrivances for facilitating the motions of tlie 
fish. The neural and haemal arches and spines are bony in 
all osneousfishes; and in all fishes chondrification and ossi¬ 
fication of the vertebral column commences in these arches. 
The skeleton of fishes presents many instances of what 
Owen terms “vegetative rej)etition of perivertebral parts.” 
There being no distinct neck in fishes, we find no peculiar 
cervical vertebrae, the series posterior to tlie head consist¬ 
ing of abdominals and caudals. With the former the ribs 
are connected, and in the latter the haemal canal is formed 
by the deflection and union of the parapophyses, as men¬ 
tioned above. The jdeurapophyses, or ribs, are generally 
articulated in fishes to the ends of the parajiophyses, but in 
Platax and Polt/pteriis they articulate with the bodies of 
the vertebrae. In the Salmon and Dory they continue to be 
attached to some of the parapophyses after these are bent 
down in the tail to form the haemal canal and haemal spines. 
The DiodontidcBy OstracionidcCy Ptstularidcey Spugnatlnda;, 
Cyclopteridcp.y and Loplind(Cy are destitute of ribs. 

Slender supplementary ribs often issue from near the 
head of the ribs, passing outwards and backwards from be¬ 
tween the lateral muscles. Professor Owen names them 
“epipleural spines.” They are highly developed in the 
Salmonidtey Clupeidrey and Scomberidre. In the common 
Herring, dermal bones are connectecl with the lower ends 
of the ribs, and have been called, though erroneously, ster¬ 
nal bones, since they do not belong to the endo-skeleton. 

In osseous fishes, imposed above the jiroper neural spines, 
there is a second row of spines belonging to the dermo- 
skeleton, of greater or less extent, and serving to su]>port 
the dorsal fin or fins. From their bases other spines of an 
inverted shape usually descend into the intervals of the 
neural spines, and are hence named by Owen “ interneural 
spines.” These interneurals are sometimes in lateral pairs, 
as in the Pleiiroricctidrey the CheetodontideEy ZeidcE, and 
some other compressed fish. 

The modifications of the dorso-interneural and dermal 
spines arc repeated on the ventral aspect, posterior to the 
anus, producing inter-lucmal and dermo-hac?mal spines which 
support the anal fin. Each dermal spine or ray is either 
readily divisible into two laterally, or presents a furrow ii> 
dicative of a tendency to such a division. The caudal fin 
is extended also on compressed intercalary and dermal 
spines, diverging from a few coalescent and abbreviated 
caudal vertebrre. In the base of the caudal formed of these 
elements, the haemal spines are more developed than the 
neural ones in very many species, as in the Salmonidcey and 
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then they press upwards the short and almost obsolete verte- Introduc- 
bral centra which form the tip of the spinal column, and into 
which the spinal marrow is not extended. This larger de- 
velopment of the ha?mal processes elongates the u})per lobe 
of the fin, aiul gives a very unsymmetrical form to the 
caudal of Sharks, Sturgeons, and Elephant fish. Fishes pos- 



Fig. 11. 

JlemiscpIlium trispccidarey Australian shark of tlio family of Scplliidijr, 

sessing such a caudal are named by M. Agassiz “hetero- 
cercciland those with a symmetrical caudal fin he deno¬ 
minates “ homocercal,” including, however, in the latter 
group the existing fish wherein the obliqueness of the cau¬ 
dal vertebree does not affect, in a decided way, the shape 
of the caudal fin, the SabnonidcBy for instance, being homo¬ 
cercal s. 

Among the palaeozoic fishes the heterocercal fishes greatly 
predominate; all that have been found in the magnesian 
limestone, and in older strata, having the superior lobe of 
the tail prolonged. The only existing osseous fishes that 
are recognised by INI. Agassiz as heterocercal belong to the 
genus Lepidosteiis, 

The size, number, and shajie of the vertical fins depends 
on the development and grouping of the accessary and in¬ 
tercalary spines, the proper neural and ha?mal spines of the 
endo-skeleton showing no direct indication of the existence 
or jiosition of those fins; but it is convenient to notiee them 
in connection with the vertebral column, as the systematic 
arrangements of ichthyologists have had much reference to 
the number, relative position, and condition of the rays of 
those fins, in regard of their being simple and spinous, or 
jointed and forked. We have already noticed the terms 
JMalacopterygian and Acanthopterygian as derived from 
these varieties of structure. Species occur among the 
Gohiidee and some other fiimilies of fish, in which there is 
much difficulty in deciding to which of the two groujis they 
belong. In the Lancelot and Lamprey, the dorsal and cau¬ 
dal fins are simply cutaneous folds, with scarcely distin¬ 
guishable soft fibres for rays. Synhrmichxis yutlimdiSy and 
(JhamiomurceiHfy have nearly obsolete rays at the tip of the 
tail only; and in Gymaomurcena the folds as w'ell as rays 
are wanting. The interneural and dermal spines seldom 
coincide in number with the neural spines. They are often 
more numerous, but more frequently less numerous. The 
sucking apparatus on the head of the Remora is an assem¬ 
blage of peculiarly modified and connected dermal spines. 
Great development of the dermal spines often renders 



them powerful weapons of defence, as in Tradnnvs, The 
ChimccreCy CestracionSy Piked Dog-fish, and BalistcSy are 
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ICHTHYOLOGY. 



In trod uc- furnished with a stout bony spine at the front of the dor- 
sal fin; and the Sticklebacks (fig. 13) have curious sculp- 

Osteology. 


Fig. 13. 

Gnstfrostotfi inscnlptus* discovered by Sir Edward Belcher in the high lati¬ 
tude of 7;**. at the northern outlet of Wellington Sound, when in search of 
Sir John Franklin. 

tured bony spines in the ventrals as well as in the dorsals. 
In most Silurklce the pectorals are supported by a strong 
and dangerous spine. Many of the rays have detached 
serrated spines on the upper part of the tail; and in palte- 
ontology similar spines, named ‘‘ Ichthyodoriilites,” are 
the sole indications remaining of the plagiostomes of for- 



are remarkable among bony fishes for these dermal wea- Introduce 
pons. tion. 

Osteology. 



Fig. 14. 

Monocentris Japonica. 

mer epochs. The Siluroids and Trigger-fish {Balistes) 


Fig. 15. * 

Skeleton of a Perch’s Head. 

That the skull^ (fig. 1 o) consists of a series of four vertebrae 
modified for containing the cerebral enlargement of the 
anterior end of the nervous column, has been most fully 
demonstrated by Professor Owen. Each is divided into a 
neural arch with which the centrum and parapophyses are 
more immediately connected, and a JnEinal arch uith its 
appendages. 

A. Beginning next the trunk, the following are the 
names of the neural arches in the order of their succession : 
—I. Epencephalic arch. II. Mesencephalic arch. III. 
Prosencephalic arch. IV. Ilhinencephalic arch. 

A A, The haemal arches are,— 1 . Scapular or scapnlo-cora- 
coid. 2. Hyoid or stylo-hyoid. 3. Mandibular or tympano- 
mandibular. 4. IVIaxillary or palato-inaxillary. The appen¬ 
dages of the haemal arches are,—The pectoral. 2f/, 
The branchiostegal. 3(i, The opercular, ^th, The pterygoid. 


^ For the sake of more dearly exhibiting the relations of the different members of the osteological system, and to furnish a key to 
fitrures, we here subjoin a Table of the names of the parts of the skeleton as fi.xed by Owen, with Cuvier s synonyms. 

denotes centrum ^ t\. neur apophysis ; s. spine; pnv, parapophysis ; p\. pleurapophysis ; h. h(Bmapophysis ; hs, hcemal spine ; d. diverg 


ing appendage. 

The numbers after the French names have reference to figures 10, 
ENDO-SKELETON. 

OCCIPITAL VERTEBRA. 

Owens Names. Cuvkr\ Names. 


Basi-occipital 

c. 

Basilaire 

5. 

Exoccipital 

n. 

Occipital lateral 

10. 

Supraoccipital 

s. 

Interparietal 

9. 

Paroccipital 

par. 

Occipital externe 

8. 

Supra-scapula 1 

pL 

Surscapulaire 

46. 

Scapula J 

Scapulaire 

47. 

Coracoid 

Clavicle ^ 

h. 

Humeral 

48. 

Humerus 


Troisieme os de Pavant bras 

XJlna 


Radial 

52. 

Radius 

Cubital 

51. 

Carpals 


Os du carpe 

64. 

Metacarpo-phalanges ) 

1 

Rayons de la pectorale 

65. 

PARIETAL VERTEBRA. 


Basi-sphenoid 

c. 

Sphenoide posterieur 

6. 

AUsphenoid 

Columella 

n. 

Grande aile du sphenoide 

11. 

Parietal 

s. 

Paridtal 

7. 

Mastoid 

par. 

Mastoidien 

12. 

Stylohyal 

pl. 

Styloide 

29. 

Epihyal 1 

Cerato*hyal j 

h. 

Grandes pieces laterales 37. 

38. 

Basi-hya! ^ 


Petites pieces laterales 39. 40. 

Glossohyal j 

> ks. 

Os lingual 

41. 

Urohyal J 


Queue de Pos liyoide 

42. 

Branchiostegal 

d. 

Rayon hranchiostege 

43. 


15, 20, and 21. 




FRONTAL VERTEBRA. 


Presphenoid 1 

Entosphenoid J 

c. 

Sphenoide principale 

5. 

Orbito-sphenoid 

n. 

Aile orbitaire 

14. 

Frontal 

s. 

Frontal principal 

1. 

Post-frontal 

Tympanic 

par. 

Frontal posterieur 

4. 

Epitympanic ' 

\ 

Temporal 

23. 

Mesotympanic 

? pi. 

Symplectique 

31. 

Pretympanic 

Tympanal 

27. 

Ilypotympanic ^ 

1 

Jugal 

26. 

Mandible 


Machoire inferieurc 


Articular 


Articulaire 

35. 

Surangular 

} 

Surangulaire 


Angular 


Angulaire 

36. 

Splenial 


Operculaire 

37. 

Dentary 

hs. 

Dentaire 

34. 

Preopercular \ 


Pre-opercule 

30. 

Opercular \ 

d. 

Operculaire 

28, 

Suhopercular i 

Sous-opercule 

32. 

Interopercular J 


Inter-opercule 

33. 


NASAL VERTEBRA. 


Vomer 

e. 

Vomer 

16. 

Pre-frontal 

n. 

Frontal anterieur 

2. 

Nasal 

5. 

Ethmoide 

3. 

Palatine 

pl. 

Palatin 

22. 

Maxillary 

h. 

Maxillaire superieur 

18. 

Pre^maxillary 

hs. 

Inter-maxillaire 

17. 

Entopterygoid 1 

d. 

Pterygoidien interne 

25. 

Pterygoid j 

Transverse 

24. 







ICHTHYOLOGY. 


Introduc- B. Tlie bones of the Splanclino-skeleton constitute in the 
tion. skull,— a. The ear-capsule or petrosal and otolite. h. The 

Osteology, eye-capsule or sclerotic and pedicle, c. The nose-capsule 
or ethmoid and turbinal. d. The branchial arches. 

c. The bones of the Dermo-skeleton belonging to the 
skull are,—a. Supra-teniporals. /S. Supra-orbitals. y. Sub¬ 
orbitals. S. Labials. 

A. I. The Epencephalic arch consists of the basi-occipital, 
on which there is an excavation similar to one on the first 
abdominal vertebra, and with which it is articulated through 
the intervention of a capsule filled with jelly. This articular 
cup varies from a deep conical excavation common to many 
fish, to the almost flat surface which it presents in the 
Holibut, and, what is extremely rare, to a convex surface as 
in Fiatidaria, In the Car]), the under surface of the basi- 
occipital forms a broad triangular plate, on which there is 
jdanted the large u]>per pharyngeal grinding tooth. This 
bone is the centrum of the arch. The ex-occipitals or 
neurapophyses are articulated one on each side to the basi- 
occipital, and, in most fishes, they expand on the upper 
surface of that bone, so as to meet and support the medul¬ 
lary column; but sometimes a space is left between them, as 
in the Lepidosiren, whose basi-occipital completes the fora¬ 
men magnum of the skull. The par-occipitals form the 
upper lateral curve of the arch, and are wedged in between 
the ex-occipitals and the supra-occipital^ which forms the 
key of the arch, and raises a strong comjwessed crest-like 
spine from the whole length of its mesial line; a transverse 
supra-occipital ridge coming from each side of the base of 
this spine runs outwards laterally to the external angles of 
the bone. The supra-occipital is se])arated from the fron¬ 
tal s in the Salmonoid, Clupeoid, Cyjwinoid, Muracnoid, and 
Salamandroid families; but, in the majority of fishes, it runs 
forward between the j^arietals to join the frontals. In 
Lepidosteus, it is itself divided by a median suture. In 
greatly compressed skulls, the occipital spine is usually very 
lofty ; and, in Ephippus, its jieripheral edge swells out like 
the crest of a helmet, whence the fish is named the Light- 
horseman. In depressed skulls, on the contrary, the spine 
is low and merely jwojects backwards, as in the Pike and 
Salmon ; while in some it is wholly obsolete, as in the 
flat-headed Remora. In the unsymmetrical skulls of the 
Pleuronectidce^ it is pushed from its usual place by the par- 
occipitals, and one of its lateral plates is not developed. In 
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broad depressed skulls the par-occipital forms a strong Introduc- 
crest, and exceeds the ex-occipital in size. In Sgyiodus^ tion. 
Callictiujs^ and Heterobranchus^ the par-occipital is visible Osteology, 
only at the back part, not on the upper aspect of the skull. 

The outer projecting jirocess supports the upper fork of the 
first piece of the scapular arch, sometimes, as in Ephippus^ 
by a distinct articular cavity. 

The members of the occipital vertebras are the parts 
which are commonly most completely ossified, and in 
Polyplerus they are anchylosed into one piece. Both the 
par-occipital and the ex-occipital are excavated for lodging 
the posterior and external semicircular canal of the enor¬ 
mous internal organ of hearing, and the acoustic capsule, 
or petrous bone, as it is named from its hardness, is interca¬ 
lated between the par-occipitals and the ali-sphenoids. In 
the Carp, a chain of ossicles connects the air-bladder with 
the organ of hearing. 

II. The Mesence])halic arch has for its centrum the bast- 
sphenoid, which is always connate with the pre-sphenoid 
(belonging to the next arch), and forms with it a long sub- 
triedral bone (basi-pre-sphenoid), usually split or forked 
posteriorly, more or less expanded beneath the cranial 
cavity, and then continued forwards, along the base of the 
inter-orbital space to near the fore part of the roof of the 
mouth, where it terminates by a cavity that receives the 
pointed end of the vomer. This end of the basi-pre- 
sphenoid is twisted up in the Pleuronectidce. The longer 
and narrower the skull, the longer in general is the basi- 
pre-sphenoid. Rarely does any portion of it show on the 
floor of the cranial cavity, but in the Cod a small part 
supports the pituitary sac ; in Fistularia a transverse ridge 
of it appears within the cranial cavity, and in some other 
fishes it sends a small process up on each side. The ali- 
sphenoids or neurapophyses of this arch are articulated 
firmly to the sides of the hasi-sphenoid, their bases usually 
expanding over this bone so as to meet and form part of 
the floor of the cranial cavity. In some fishes, as in the 
perch and carp, these expanded plates of the bases are 
raised from the basi-s])henoid so as to form a sub-cranial 
canal which exists in the Sal monoids, Sparoids, Scombe- 
roids, and is very remarkable in Ephippiis, and most fishes 
that have lofty compressed skulls. It exists in some 
Clupeoids, but not in the Salamandroid fishes. In deep 
and compressed skulls the ali-sphenoids are narrow and 


Ec to pterygoid 

!Malar 

Squamosal 

SPL ANCl 1 NO-SKELETON. 

CAPSULES OF ORGANS OF SENSE INTERCALATED WITH THE 


CRANIAL BONES. 

Otolteal} -Acoustic Koeber 13. 

Ethmoid and Etbrao-tnrbinal Spbenoide anterieur 35. 

Turbinal Nasal 20. 

BRANCHIAL ARCHES. 

Hypo-branebial Piece interne de partie in- 

ferieure de Tarceau bran- 
chiale 57. 

Cerato-branchial Piece externe de partie in- 

ferieure de I’arceau bran¬ 
ch iale 58. 

Epi-branchial Partie sup^rieure de I’arceau 

branchiale 61. 

Pharyngo-branchial Os pbaryngien superieur 62. 

DERMO-SKELETON. 

Supra-orbital scale-bone Sur-orbitaire 

Supra-teraporal scale-bone Sur* temporal 72. 

Sub-orbital scale-bones Sous-orbitaires 19. 

Lachrymal Lachrymal 19. 

Labial Labial 

ENDO-AND EXO-siELETON OF THE BODY AND TAIL. 

Abdominal vertebrae Vertebres abdominales 67. 68. 

Caudal vertebrae Vertebres caudales 69. 


Centrum 
Neurapophysis 
Neural spine 
Interneural spine 
Dermo-neural spine 
Zygapophyses 
Parapophyses 
Haemal canal 
Haemal spine 
In ter haemal spine 
Do., aggregated at base of 
caudal fin 

Dermo-baemal spine 
Spinous rays 

Soft-jointed or branching rays 

Pleurapopbysis or rib 
Epipleural spine 
Ventral fins, being the htema- 
popbysis with diverging 
appendage of the last ab¬ 
dominal vertebra 
Pubic bone in fishes ; the re¬ 
presentatives of thefenioral, 
tiblal, and tarsal bones, are 
wanting 

JMetatarso-phalangeal jointed 
rays 


Corps du vertebre 67. 68. 69. 
Partie annulaire 
Apophyse epineuse c. 

Interepineux 74. 

Rayons dorsales 75. 

Apophyses articulaires 
Apophyses transverses 
Anneau inferieur 
Apophyse epineux inferieur 


Interepineux 6. 

Plaque triangulaire et ver- 
ticale 70. 

Rayon de I’anale et du cau¬ 
dal inferieur 78. 

Rayons epineux ou aignil- 
leus 75. 

Rayons articules, mous ou 
branchus 71. 75-82. 

COte 72. 

Appendice or stylet 73. 

Nageoires ventrales abdomi- 


naux et subbraebiens. 


Tin seul os representant 
I’os innomine, la cuisse, 
la jambe, et le tarse 80. 

Rayons mous du nageoire 
ventrale 82. 
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Introduc- hicrh plates, while in low and flat heads their longitudinal 
tion. axis is the longest. In skulls of the ordinary form, they are 
Osteology. s^i^.Qijx-ular, and are jierforated as in tlie Car]), or tliis per- 
foration may be replaced by a deep anterior notch, as in the 
Cod. Its connections vary with its relative size, and, 
according as the petrosal, which interposes between it and 
the ex-occipital, is greater or smaller or wholly wanting. 
The pariefuls or spine of tliis arch are most commonly two 
in number. In the Cyprinoid and Salamandroid fishes, 
they unite above by a longitudinal suture (the sagittal); in 
the Cyprinoid Catastomi a mesial rectangular cartilaginous 
plate interposes between the ossified side plates ; in the 
Salmonoids they soon coalesce ; and in some Siliiroids they 
coalesce with the su])ra-occipital as well as with each other. 
In the Pike, J^erch, and Cod, and most osseous fishes, the 
])arietals are sejiarated from each other by an anterior pro¬ 
longation of the supra-occi])ital. The ntastoids or ])ara]) 0 - 
physes of the parietal vertebra arc interposed between the 
ali-s])henoids and parietals, and project outwards and back¬ 
wards farther than the par-occijiitals, forming the second 
strong transver.se process at the side of the cranium. This 
process is develo])ed from the outer margin of the bone. 
The inner side of the bone lodges part of one of the semi¬ 
circular canals. The great cavity named '‘otocrane,” 
w hich lodges the proper acoustic capsule or petrosal, wliether 
osseous or cartilaginous, is formed by the ex-occi])ital, par- 
occipital, ali-sphenoid, mastoid, and sometimes the parietal 
and supra-occipital. 

III. The Prosencephalic or frontal arch is based on the 
presphenoid already described in connection with the 
basi-sphenoid. The orbitosphenoids or neurapophyses of 
the fi'ontal vertebra are usually square, but sometimes semi¬ 
circular or semi-elliptic, as in the Cod ; larger in the Mala- 
copteri^ but very small usually in the Aranthopteri^ and 
cartilaginous in the Scicrogenidee, Tlie olfactory nerves 
pass out of the skull by the superior interspace of the 
orbito-sphenoids, and the optic nerves by their inferior 
interspace or by a direct ])erforation. 'I'he mid-frontal 
bone completes this arch above, and always enters into the 
formation of the cranial cavity though its major part forms 
the roof of the orbits. It is single, and sends up a median 
crest in the Cod, the Ephippus, and some other fishes, but 
is more commonly divided along the median line. Each of 
the halves sends uj) its own crest in the Tunny. In the 
Salamandroid fishes, each frontal send.s down a vertical 
])late to the sphenoid, thus forming a canal through which 
the olfactory nerves run. The side walls of this canal 
make a double bony partition betw^een the orbits. The 
postfrontals or parapophyses of the frontal vertebra partly 
underlie the mastoids, and complete their prominent crest. 

IV. Tl)e Rhinencephalic arch terminates the axis of the 
skull anteriorly, and ])rotects the oll’actory ganglions and 
nerves. The centrum of the nasal vertebra is named the 
vomer. Its posterior point is wedged into the under part 
of the ])re-sphenoid ; it expands and becomes tliicker, an¬ 
teriorly, where its lateral angles are articulated to the ])re- 
frontals. Its upper surface supports the nasal bone, and 
its under surface, which enters into the composition of the 
roof of the mouth, is in many fishes dentiferous. The 
.same is ohen the case with the palatine bones, which abut 
against it laterally, and also form ])art of the roof of the 
mouth. The presence or absence of these teeth has been 
made much use of for characterizing genera and large 
groups of the osseous fishes. In Lepidostens the vomer is 
cleft by a median fissure. In Polppterus it is confluent 
with the basi-sphenoid. The prefrontals or neurapo¬ 
physes of the nasal vertebra defend and support the ol¬ 
factory ganglions, hound the orbits anteriorly, give a surface 
of suspension to the palatine bones, and through them for 
the ])alato-maxillary arch ; and they also give attachment 
to the large pre-orbital or lachrymal scale bone w hen this 


exists. In the Cyprinoids and most Clupeoids the pre-Introduc- 
frontals form part of the interobital septum. In the Con- tion. 
geridcB we recognise the pre-frontals in the confluent parts Osteolog)'. 
of the nasal vertebra by the external groove conducting 
the olfactory nerves to the nasal capsules, and by the in¬ 
ferior process from which the palatine bone is suspended. 

In the Murcenidcc also the pre-frontals are plainly confluent 
with the nasal bone, and furnish the well-marked articidar 
surfitces for the ]>alato-maxillary bone. In the Cod the 
palatine arch is chiefly, but not wholly, suspended to the 
l)re-frontals. The nasttl-bone or spine of the most anterior 
arch of the skull is usually single, and terminates forwcirds 
in a thick obtuse extremity. In the Salmonoids and some 
other fishes, it is broad, but not deep; in Jstiophorns it is 
long and narrow'; in the Discoboles and Lophobranchii it 
is a short vertical compressed plate, and it is w'anting in Zo- 
phins imd Diodon, or merely membranous. It is articulated 
above and behind to the fi'ontals and pre-ffontals; and be¬ 
low, either directly or by cartilage, to the vomer. In the 
Flying Gurnard it has no immediate connection with the 
vomer; but this is a rare exception. In the Salamandroid 
fishes, the nasal is divided by a median suture. The horn¬ 
like projection from the forehead of Nciseus is formed 



Fig. 16. 

Nasens lowjiicornis^ one of tbe TheuVjid<T. 


chiefly from the frontal bone, a small nasal being articu¬ 
lated beneath. This nasal is trifid anteriorly; its lateral 
divisions articulating with the pre-maxillaries, as in Citha- 
rifins. The tiirbinal bone or osseous capsule of the nose, 
belonging to the splanchno-skeleton, is situated at the side 
of, or above the nasal; the pre-maxillary and maxillary 
bones are usually attached to its extremity through the 
medium of cartilage. In the u\Jur(£nid(e., the normal ele¬ 
ments of the nasal vertebra coalesce into a single bone. 
The spine of this vertebra or nasal bone forms the usual 
obtuse extremity beneatli the skin of the upper part of 
the snout, and it is dentiferous, as in the Lepidosiren; it is 
intimately confluent anteriorly with the centrum or vomer, 
the limits being indicated by the interruption of the median 
series of vomerine and nasal teeth. 

This com])letes a compendious view of the neural arches 
of the four cranial vertebra? which have for their jwimary 
function the jwotection of the ganglionic brain, in which 
the s])inal chord ends anteriorly. From the complete os¬ 
seous skull of a fish, there are many descending modifica¬ 
tions, until we come to the vermiform Lancelet, w hich w ants 
the cerebral expansion altogether ; the gelatinous “ chorda 
dorsalis’’ being terminated by a ta])ering end, invested by a 
membrane, without any addition of cartilaginous or osseous 
coverings. 

li. Sense capsules of the sjdanchno-skeleton intercalated 
with the neural arches. Some of these have been already 
noticed. In the Ammocates, cartilage is develo])ed for the 
protection of the acoustic organ, in a skull, otherwise 
mostly fibro-membranous. (a.) The bones entering into 
the formation of the otocrane for the lodgement of the 
labyrinth have been named above; but it is the petrosal 
which is the bone specially designed to form the acoustic 
capsule, though in fishes it is less confined to that function 
than in the higher vertebrals in which it exclusively enve¬ 
lopes the labyrinth. Its ossification commences late in the 
osseous fishes. It is very small in the C\qDrinoids, and in 
them Cuvier describes it as a d.smeinberment of the 
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Introduc- mastoid; but in the Perch, where it is more developed, he 
tion. recognises it under its proper name. Jn the Cod it lias a 
Osteology, larger size, and the two otocranes are completely sepa- 
rated from each other. 

b. The optic capsule or sclerotic investment of the eye 
is cartilaginous in the Chondropterygians and in semi- 
osseous fishes, but in most osseous fishes it is bony. An 
orbit for lodging the eye-ball is formed by the pre-s])henoid, 
orbito-sphenoid, fronUd, post-frontal, pre-frontal and pala¬ 
tine bones; its wide outer o]iening is often circumscribed 
by the chain of sub-orbitals or seale-bones belo^v, and less 
frequently by one or more supra-orbitals above. In the 
Shads, Ert/tbruius, Citbarimis, Ht/droci/o/i, Cyprinus, and 
many other Malacopteri^ and in Synhranckiis^ the orbits 
are separated from one another by an osseous sejitum, but 
in general the septum is incomplete or wanting; in Lepi- 
dostcus and Polypterus it is double. 

c. The nose-copsiile is formed by the ethmoidal which 
enters into the walls of the cranium, and the tnrbinal which 
belongs to the nose, other hones, as the vomer and nasal, 
being accessaries. The whole capsule is cartilaginous in 
cartilaginous and semi-osseous fisjies, and the ethmoidal 
part eontinties so in many osseous fishes. The cartilaginous 
capsules and pituitary expansions are proportionally large 
in the Chondropterygii and Lepidosiren, communicating 
with each other in the latter by membranous slits; but in 
the higher fishes they form a pair. The tnrbinals in osse¬ 
ous fishes are generally thin, more or less elongated, scales 
situated at the sides of the nasal bone and ascending pro¬ 
cesses of the pre-maxillaries. 

AA. The inferior or hcemal arches of the cranial verte¬ 
brae are essentially four in number in the osseous fishes, 
and in most of these have radiating appendages. A special 
visceral system of bony arches, called “ branchial,” also 
exists in fishes for the sup])ort and movement of the gills. 

4. Palalo-maxillary arch. Of this inverted arch, the 
palatine bones are the piers, and their points of suspension 
are their attachments to the ])re-frontals, the vomerine, and 
nasal bones. The areh is completed by the maxillary and 
pre-maxillary bones, the symjihysis of the latter forming 
its apex. The jialatine or pleurapojdiysis of the nasal 
vertebra articulates at its peri])heral extremity with the 
maxillary, to which it affords a more or less moveable joint. 
In the Parrot fishes and Diodons the articulation is analo¬ 
gous to that of the mandible below, with the tympanic 
])edicle. In the Salamandroid fishes it is a fixed suture. 
In 31or)}iyrus these ends of the palatines meet and unite 
at the mesian line. In fig. 19, representing the jaw’s of 
Alepisauriis^ the palatines are seen to be strongly armed, 
each of them having tw o pairs of tall lancet-shaped teeth, 
one ]iair nearly under the nostrils, the second j)air not so 
tall, further back, and closely followed by ten much shorter 
ones. The maxillary or haemapophysis of the nasal verte¬ 
bra lies between the palatine and pre-maxillary. On the 
extent to which these two bones enter severally into the 
orifice of the mouth, and on their dentiferous or eden¬ 
tulous conditions, many divisions of fishes made by ichthy¬ 
ologists are mainly founded. In the Salmonoids the max¬ 
illary joins to the lower end of the pre-maxillary, forming, 



Fig. 17. 

Coilia Playfairii, one of the ClvpeiJm of the China seas. 


together w ith it, the up])er half of the border of the mouth, 
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and it supports teeth. The same form prevails with the Introduc- 
Clupeoids. In Thrissa and Coilia of this family the 
pre-maxillary is very small, and the large dentiferous max- Osteology, 
illary is ])rolonged beyond the corner of rhe mouth (fig. 17), 

In the Plectoynaihi the two bones coalesce. In Lepidos- 
tens these bones also form a single dentiferous areh, but 
they are subdivided into many pieces, a condition which 
seems to have prevailed with the ancient Salamandroid 
fishes. It is dentiferous and largely developed in Polypterus^ 
but very diminutive in the Sihiroids, and wanting in the 
3lur(enidcB, 

The pre-maxillary, or the haemal spine of the nasal ver¬ 
tebra, is more commonly directed transversely than longitu¬ 
dinally. Its nasal branch, or pedicle, is of unusual length in 
fishes with j)rotractile snouts, such as the Mcnid<e, Zeidre, 



Emmelichthys nitidxisiErythrkhthys Schlegel), from W'estern Anstra)ia. 

Epibxdus, Emmelichthys, and others. Commonly, its labial 
border is beset w ith teeth; and in many groujjs of fish 
it forms, with its fellow and the mandible, the wdiole mar¬ 
gin of the mouth, the maxillaries in that ease lying in folds 
of skin. I'his extension of the ])re-maxillary is w ell shown 
in the Alepisauriis, a predaceous Sphyreenoid; there it is 



Fig. 19. 

Alepisauriis, one of the Sphyra:mdtr, at predacious family, nc.irly allied to tho 
Sconn)eroids. Tho upper*border of the mouth is formed wholly by the pre- 
maxillaries:, which are armed witli small teeth. Valenciennes, who knew 
the tish only from a drawing, places it among the Salmomdcc, 

elosely set by a series of small teeth (fig. 19). The small 
bony piece above the maxillary in the Trout, Herring, and 
Pike, seems to belong to the series of mucous or scale bones. 

The direryiny appendaye of the jialato-maxillary areh 
consists of the pterygoid and entojiterygoid bones, whieh 
are the less constant parts of the areh. 'fhey are connate 
with the palatine in most Salmonoids and Eels, while 
ra?na wants the entopterygoid, and its pterygoid is diseon- 
neetecl fi om the maxillary areh. Most fishes, how ever, have 
both bones. 

3. The tympano-mandibular arch has the true inverted 
or ha?mal character, its apex formed by the epi-tympanics 
or pleiirapophyses of the frontal vertebra hanging down- 
w'aids below the vertebral axis of the skull. In most fishes, 
its lower end is bifid, and supports two inverted arches, 
the mandibular and the hyoidean. The meso-tympanic is 
articulated above to the ejii-tympanie and pre-o])ereular, 
anteriorly to the pre-tym])anie, and by its lower end to the 
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Introduc- h)^o-tympanic, reaching almost to the mandibular trochlea. 

It is the “symplectic” of Cuvier, and it is confluent in the 
Osteology. gi|^j.oid, IMuraenoid, and some other fishes with the epi- 
tympanic. The pre-tympanic “caisse” or “os tympanicum” 
of Cuvier, receives, in its posterior margin, the fore part of 
the mcso-tympanic, and the upper and fore part of the 
hypo-tympanic. It is confluent with the latter in Conger 
and ^luraena, and it does not join either of these bones in 
the Lepidosteus, The hypo-tympanic bears the convex 
articular trochlea for the lower jaw upon its inferior apex. 
The Epihidus presents a remarkable, much elongated, 
and slender modification of it, carrying the lower jaw at 
an unusual distance from the base of the skull, and al¬ 
lowing it to swing backwards and forwards on its long 
pedicle as on a pendulum. In the MurcBnidcB the tympanic 
pedicle is a strong triangular plate affixed to the cranium 
by its base or shorter side, and carrying the mandibular 
joint backwards beyond the occiput. The mandible or 
lower jaw is the haemapophysis of the frontal vertebra, and 
completes the arch below by its ligamentous or bony sym¬ 
physis with its fellow. Each branch or half consists most 
commonly of two pieces, sometimes of three or more, 
the one articulated to the suspensary pedicle being the 
proper haemapophysis, and the extreme one completing 
the arch and supporting the teeth being the haemal spine. 
The diverging apparatus of the tympano-mandibular arch 
consists of the opercular bones of the gill-cover, wJiich, by 
its movements, opens and closes the branchial aperture on 
each side of the head, thereby regulating the currents 
through the branchial cavity. It may be considered as a 
kind of short and broad fin. The first or most anterior, 
and the chief medium of attachment of the appendage, is 
the pre-operetdary which commonly has a crescentic or 
angular form. In the Cod it is forked above, and in the 
SclerogenidvB the enormously developed second siiborbital 
scale bone crosses the cheek to be articulated to it. The 
opercular is commonly the largest of the remaining pieces 
of this appendage, and is chiefly connected with the poste¬ 
rior margin of the pre-opercular, but very generally it is 
partially attached above to the outer angle of the epi-tym- 



panic. In the LophiiiSy its posterior margin is coasted by 


a long slender fin ray, and the suh-operculary which forms introduc- 
the posterior and low'er angle of the gill-cover, carries out tion. 
the resemblance to a fin by its radiated structure. All the Osteology, 
framework of this fin has the form of rays in the Plagio- 
stomes. The lowermost piece, called the inter-opercular, is 
articulated to the pre-opercular above, the sub-opercular 
and angle of the opercular behind, and usually to the back 
parts of the mancfible in front. In conjunction with the 
pre-opercular, it is more elongated in the very long head 
of Fistidaria tlian the other two pieces of the ajipendage. 

It is wanting in the Siluriy and the sub-opercular is wanting 
in the Shad. In MiircenUy the small opercular bones are 
articulated only to the low er part of the tympanic pedicle. 

The smoothness or serratures of the posterior edges of these 
bones, more especially of the pre-opercular, and the num¬ 
bers and situations of the spines which emanate from them, 
furnish characters to ichthyologists for the discrimination of 
many species and groups of species. 

2. The hyoidcari arch is suspended in osseous fishes, as 
we have already had occasion to say, to the mastoid, through 
the medium of a fork of the cpi-tympanic bone; and its 
bony arch is completed by the two small, cubical basi- 
hyals. The anterior part of the arch is formed by the stylo- 
hyaly epi-hyalySiX\d. cerato-hyaly the first-named being joined 
at its upper end by ligament to the epi-iympaniCy and the 
others descending from it in succession. The cerato-hyal 
is the longest and largest, and supports the diverging ap¬ 
pendix of the hyoidean arch named branchiostegals or gill- 
cover rays, and on which the membrane that closes the 
branchial chamber is extended. The number of these rays 
varies greatly. They are only three, and these comparatively 
broad and flat in the Carps, while in Flops saurus they 
amount to more than thirty. They are of very great length 
in the Angler, and spread out the gill membrane like a great 
bag on each side of the head. 



Fig. 21. 

Gills of the Perch. 

In Pisoodonophis cancrivorus the branchiostegals are 
thirty-three in number on each side, very long, and as fine 
as hairs, and the curves they make in the branchiostegal 
membrane are different on the two sides of the head. 

d. The branchial archeSy w hich appertain to the system 
of the visceral skeleton, succeed the hyoidean arch, and are 
more or less closely connected wdth its key-stone, the basi- 
hyals. Six of these arches are usually develojied in em¬ 
bryo, and five arc usually permanent, four of them supporting 
the gill.s, and the fifth circumscribing tlie opening of the 
gullet and beset w ith teeth. This last is called the pharyn- 
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Introduc- geal arcliy the rest branchial arches. The arches adhere by 
tion. their lower extremities to a chain of ossicles, and curving 
Osteology. ascend, nearly meet at the base of the cranium, to 

which they are attached by ligamentous and cellular tissue. 
Each of the first three branchial arches, independent of the 
basal key bones, or basi-branchials, consists of three or four 
pieces, which have a certain elastic or flexible movement 
on each other. The lowest of these pieces is the short 
hypo-branchial; the next, the long cerato-braiichial, is 
grooved on the outside, and supports the dentigerous pro¬ 
cesses, or tubercles, named rakers. Above this is an epi- 
branckial similarly formed. To it, in the second and third 
arches, the short, broad, dentiferous epi-branchial is com¬ 
monly attached. The fourth arch consists of the cerato- 
branchial, the e]u-branchial, and the pharyngo-branchial 
pieces. The fifth arch usually consists simjily of the cerato- 
branchial element, but in Anabas it supports a pharyngo- 
branchial. This last-named bone is often expanded, and 
more or less dentiferous: it is termed by Cuvier “ the in¬ 
ferior pharyngeal bone,” and the upper dentiferous portions 
of the arches are called the superior pharyngeal bones.” 
In Cottas^ these superior bones are blended into one piece. 
A peculiar development of the epi-branchial and pharyngo- 
branchials of the first two or three arches, serves the office, 
in a group of fishes, the Labyrinthibranchii^ of retaining 
a supply of water for moistening the gills when the fishes 
are temporarily out of their proper element. 

J. Scapular arch. This inverted cranial arch is attached 
to the par-occipital; or to that bone and the mastoid ; or to 
the same bone and the petrosal, as in the Cod; or to the 
par-occipital and basi-occipital, being essentially the hamial 
arch of the occipital bone, to which it is constantly attached 
wholly or in part. In the Eels it is feebly develo])ed, and 
only loosely suspended behind the skull; and in the Pla- 
giostomes it is removed further back to a distance from its 
proper vertebra. Its superior piece is the supra-scapula^ then 
follows the scapula, and the arch is completed below by the 
union of the frequently very strong and firm coracoid with 
its fellow. The coracoids defend and support the heart, and 
give attachment to the diaphragm, which separates the 
pericardial and abdominal cavities. 

The scapular arch usually supports a dherging appendage 
on each side, constituting the pectoral fin. The pectoral 
fin rays are analogous to the fingers of the higher animals, 
the lowest ray, when the fin is laid back to the side of the 
fish, answering to the thumb. The bones which support 
these rays are homologues of the bones of the fore ex¬ 
tremities of the higher vertebrals, and have been named 
accordingly. In the Cod tribe, and most other fishes, there 
is, however, no separate representative of the humerus. 
The radius is of enormous size in the Lampris and in 
Flying-fish. It is anchylosed to the ulna in Silurus for the 
firmer support of the pectoral spine, and in Lophius, both 
radius and ulna are extremely small, and connate with the 
coracoid. The carpals, usually four or five, but sometimes 
only two, progressively increase in length from the ulna to 
the radial side. In the Wolf-fish they are broad flat bones. 
The metacarpals and phakmgeals are in the Cod twenty in 
number, all sofl-jointed, and sometimes bifurcate at the 
distal end. 

In the osseous fishes the pectoral fins present a series of 
modifications. In the Acanthopterygii the ulnar ray is a 
hard unjointed spine. In the Gurnards, Choridactyles, 
and several other genera of Sclerogenidce, the three lower 
rays are detached and free, and there is reason to believe 
that these rays are used like fingers as organs of touch when 


the animal swims close to the sandy bottom of the sea. Introduc- 
The pectoral fins are very largely developed in the Exo- tion. 
ccetus; it is also large in Dactylopterus, Trigla, and Prio- f^steology. 
7iotus, as well as in several other forms of the Sclero- 
ge7iid(B. 

In the Cod and Carp there is a single styliform bone, 
named the epi-coracoid, because it is attached to the upper 
end of the coracoid. In the Perch, and most other fishes, 
it consists of two pieces. In Centriscus scolopax, Argyrei- 
osus vomer and Siganus, it is joined by its lower end to its 
fellow, thus completing an inverted arch behind the sca- 
jjular one. The epi-coracoids are absent or are very slender 
spines in the Wolf-fish, IMiillet, Goby, Stickleback, Eemora, 

Cepola, Ui'anoscopus, the Blennies, Siluroids, and Apodal 
fishes. The ajiodal Sandlance, however, possesses the epi- 
coracoids. 

Ventral jins. The rays of the ventral fins are supported 
by two bones, which are named pubic bones, and represent 
the lower part of an inverted haemal arch. In no fish is 
this incomplete pelvic arch directly attached to the vertebral 
column. In all fossil fishes belonging to deposits anterior 
to the chalk, the ventrals are placed towards the posterior 
end of the abdomen, and hence, and from the consideration 
of the position of the rudiment of the ventral in the em¬ 
bryo fish, it may be inferred that these pubic bones are the 
haemapophyses of the last abdominal vertebra. In Acan- 
thopteri the anterior ray of the ventral may be sinnous. 

In the Malacopteri all the ventral rays are soft, multi- 
articulate, and bifurcate. The normal position of the ven¬ 
tral haemapophysis is under its proper vertebra, but the rela¬ 
tive length of the pubic bones in different fishes, places them 
under the abdomen, or pectoral fins, or gills; hence Lin¬ 
naeus’s division of the fishes into abdominal, thoracic, and 
jugular, and, when the ventrals are want¬ 
ing, apodal. Cuvier substituted the term 
subrachial for thoracic and jugular. The 
ventrals are better developed in the Pla- 
giostomes than in other fishes, and con¬ 
nected with this fin, in the male Plagio- 
stomes and Chimeree, there is the peculiar 
intromittent organ of generation named 
the “clasper.” Fig. 22 . 

In the Gobies (fig. 22) and Gown- 
rhynchus, the ventrals are united to each Chinese fish, 
other by a membrane; and in Cyclopterus, GobiesoXy and 




Fig. 23. 

Ltpadogaiitr ’purucmi. a Oiscobole or Cyclopteroid. A sucking apparatus is 
formed round tho basis ot'tbe ventrals. 

Lepadogaster (fig. 23), they so united as to form a suc¬ 
torial foot, by which these fish can attach themselves to a 
rock. 

We have allotted more space to the skeleton of fishes 
than our limits will permit us to devote to the rest of the 
ichthyic structure, because the soft parts and dermal system 
cannot be projierly apprehended or referred to without a 
competent knowledge of the bony or cartilaginous endo- 
skeleton by which they are sustained.* 


^ In adopting Professor Owen’s osteological system, we have thought it proper, to avoid mistake, to use his own words as often as 
we could; but as our extracts from his elaborate and exhaustive work are very compendious, and not always in the order he pursued in 
his lectures, they are not marked by inverted commas as quotations. 
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To this system the scales be- 


C. Dermal or E.vo~skele(o7i 
long, each lieing secreted, 
like a tooth, in a depres¬ 
sion or pocket of the skin, 
to which it adheres un¬ 
der the cuticle. They are 
very generally imbricated 
with tlie posterior end ex¬ 
truded and free, but the 
skin usually extends over 
tlie surface of the anterior 
end to a greater or less 
extent; or the scale may 
be entirely imbedded be¬ 
neath the cuticle. Pro¬ 
fessor Agassiz considered ^ Cyoloid scale of Lampanj/ctes (or Mi/cto^ 
ei p/i»nO one ot the nocturnal 

the form of the scales to ScopeUnae of the great group of Salmo- 

bear so strong a relation to 

the rest of the ichthyic structure and the general economy 
of a fish, that he founded upon it his primary divisions of tlie 
class, of which he characterized four. The fish of his Cycloid 
order have scales comjiosed of concentric layers of horn 



scales (fig. 28); in others the teeth are more persistent, introduc- 
thongh the earliest, wliich are the nearest to the centre tion. 
of the disk, are generally tlie smallest. There are some 

Skeleton. 


Fig. 24. 



Fig. 28. 





Fig. 29. 


Fig. 28. Ctenoid scale of Gobms ommaturus. 

... 29. Ctenoid j,cale of Fsettits argeuteus, a Cha^todontoid. 

scaleless groups associated with Ctenoids. Scales of this 
and the preceding order have most commonly grooves ra¬ 
diating from the centre of the disk over that part wliich 
remains in the cuticular pouch, and crenatures on the basal 



Scale from tbe liea<l of 
Macrounis Australis. 


or bone, without spinous margins, and not covered by enamel. 
He believed that a close relationship existed between the 
absence of pungent teeth on the scales, and the want of 
spinous rays in the fins, and that 
this order has a considerable cori'e- 


Ctenoid .scale of Lcthrin^ts nmo- 
c/ieja<,s.one of the JS'orfolk Island 
Spar idee. 


edge corresponding with the number of grooves. In both 
orders, also, the most common circumscription of the scale 
is circular or subcircular ; occasionally they are irregular or 
oblique; and the scales in one jiart of the fish differ from 


morattis, an Acanthoptcrygian 
with rudimentary thoracic 
pectorals. It inhabits the 
rivers of Southern Australia. 


Gobiidee, are exceptions to this 
correspondence, and others exist. 

]\Iost commonly the C\ cloid scales Cycloid scale of Gadopsis jnar- 
are imbricated ; occasionally they 
are placed side by side, in contact 
but not overlap])ing ; sometimes 
they are more remote ; and in Anguilla^ the narrow, oblong 
cycloid scales are in 
groiqis lying at right 
angles to each otlier, so as 
to produce a kind of 
lattice-work under tlie 
cuticle. Some genera of 
fishes with smooth scalc- 
less skins come into tliis 
order. The Ctenoid 
order of fish have liorny 
or unenanielled bony 
scales, with sj^inous teeth 
on the posterior edges of 
the layers like a comb 
(figs. 27, 28, 29, and Fig. 27. 

Q 1 \ Ac fLf' cr^ilf^c seal© of Scatophagiism^tltifasciatHS^ 

Ol j. iiS tne scales grow o^^0 of i\^oSquammip€nnk ox t'hiXtodonlido^ 
their spinules wear oft', from the Australian seas. 

and in some species we observe no more than a single 
series on the posterior edge of the last formed layer of the 



' Fig.32. 

Scale from the lateral line of Macrourus Australis. 

those in another, in ontline, and more frequently in size. 
In some Labroids the largest scales are on the liase of tlie 
caudal fin, but in most of tlie osseous fishes the largest lie 
towards the middle of the sides of the body. The Ctenoid 
scales are mostly imbricated. 
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Introduc¬ 

tion. 

Dermal 

Skeleton. 


In Ganoid fishes the plates or scales are covered by a 



thick coat of enamel, and are sometimes of considerable di¬ 
mensions ; and in many of 
the extinct species which 
compose the bulk of this 
order the enamelled plate is 
rhomboidal, with a hook at 
its anterior angle, which 
assists in retaining it in its 
place. The recent species 
included by Agassiz in this 
order do not form a 
natural group. 

Fishes of the Placoid 
order have the skin covered 
with irregular plates of 
hard bone, varying greatly 
in shape and size. In the 
Rays and Monk fish they 
form large, rough, or spinous 
tubercles; and in the Dog¬ 
fish, fine-grained shagreen. 

As formed by Agassiz, the 
order corresponds with the 
Cartilaginei or Chondrogterygii of authors, and includes 
species with smooth skins. P'or the arrangement of fossil 



Fig. 34. 

Scale of 3/acrour«s trachyxhynahxin. 



Fig. 35. 

Placoid scales of AUuteres trQSSulus, one of tbe Baliitidoe^ from Australia. 


the head to the caudal fin, or even through the latter, called Introduc- 



Fig. 37. 

Ctenoid scales from the lateralline atthebase of the caudal fin of Caranxpa- 
rapisUSy a Scomberoid from Xorth Australia. 

the lateral line. It is nearer the back in some fishes than in 




Fig. 38. 

Cycloid scale from the lateral line of Labrus laticlaviuSfAn Australian 
Cyclo-Labroid. 

others; very generally it runs at mid-height, sometimes it 
ceases a long way before 
the caudal fin; and in 
Ciiirns there are several 
lateral lines, the upper 
one coasting the back, 
and the lower one the 
edge of the belly. This 
line is muciferous, being 
connected with a series Fig. 3a. 

of glands. In i\\B A.Hguil- Cvcloid scale from the lateral line of Odax 
ICB, the mucous ossicles a gonus closely allied to ^carur. 

lying like the scales under the cuticle are scarcely visible, 
and in many scaleless vermiform apodals the line is still less 
conspicuous; but in these 
slimy fishes the whole skin is 
densely studded with glands 
and their ducts. The scales 
that cover this line, or lie in 
immediate contact with it, 
above and below, are con¬ 
structed with a tubular arch 
along their middle, or a 
simple perforation in the disk^ 
or with a mere notch on the 
edge for the exit of the mu- 
coduct (figs. 2o, 29, 32, 38, Fig.40. 

39 40 41 43, and 44). The a Cycloid scale from the lateral line of 

’ ’ ’ ’ . ' , Lutodeira salmoneayOvto of the 6fono- 

SCaleS are sometimes larger rhynchidee from Torres Straits and 

than the ordinai*y ones in the Po*y”«sja. 

same fisli, occasionally they are smaller, and sometimes they 



fish these divisions were well devised, but, as may be ex¬ 
pected, a system based on the variable characters of a 



Fig. 3G. 

Scales from ditferent parts of the body of Alcuteres variabilis. 

portion of the dermal skeleton fails in defining natural 
groups. Used in conjunction, however, with the other 
pans of the structure, Agassiz's discoveries are of great im¬ 
portance for the purpose of classification. 

Along the side of an osseous fish, there is a line running from 
VOL. XII. 



Fig. 41. A cycloid scale from the lateral line of Saurus undosquamis, ono of 
the North Australian Scop din 

... 42. Ctenoid sealo of Flatycephalxis cirrhonasus, ono of tho ScUrogtnidtx of 
Botany Bay. 

are the only ones, the rest of the body being naked. Very 
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frequently they have strange irregular forms (fig. 44), and 




Fig. 43. Fignred Cycloid scale from the lateral line of Hcrmeroccrtes acantho- 
rhynchiis, a Gobioid inhabiting the seas of New Zealand. 

... 44. Scale from the lateral line of THgla pUuracanthicay one of the 
Australian Scltrogenidcs, 


they are in some cases peculiarly armed. The lateral 
line may be traced forwards on the head to one or more 
little bones named supra-temporals^ and thence over the 
cheek along the suh-orbital series of bones to the first and 
usually largest of the series, named the pre-orbital, as may 
be well observed in fig. 8, page 207. All these bones are 
constructed so as to ])rotect the muciferoiis canals, and 
in many fishes they are mere osseous pipes. In the 
Gadidea and in Macronrus, the pre-orbital and following 
bones of the chain are largely developed and fold down, 
forming large semi-canals. These bones are strongly armed 
in some Acanihopteri, particularly the Sclcrogenidee, in 
which the second of the sub-orbitar chain emits a spine or 
series of spines or tubercles, and is prolonged to articulate 
wuth the pre-opercular. Tlie marginal serratures of the 
pre-orbital are conspicuous in Mugil, and furnish charac¬ 
ters for other genera of Acanthopteri, The supra- 
orbitals, though less constant than the sub-orbitals, 
belong to the same system. The Carp has one above 
each orbit, and the Lepidosteus three. The turbhials are 
also considered by Professor Owen to appertain to the der¬ 
mal^ system. They are wanting, together with the sub- 
orbitals, in many of the serpentiform apodals; but the tur- 
binals exist, though of very small size, in the Conger. 

Of the other dermal bones of fishes our notice must be 
very cursory. The head of the Sturgeon is protected by 
large dermal plates closely arranged, and the rows continued 
along the trunk of the fish are, as we have mentioned above, 
examples of the Placoid scales of Agassiz. The sternum, 



Fig. 45. 

Head of Bovichthys varitgatus^ one of the Uranoscojndcc from Sydney, to show 
the branching niueoducts. ’ 

as it has been called, of the Herring, is formed of a series 


of acutely bent dermal bones, and the Dory has two rows Introduc- 
of plates along the belly. In the Ostracionidee and Syn- tion. 
gnathid(B the fish is wholly or completely encased in scales, Permal 
so connected as to admit of few motions of the body. And Skelet^ 
in the Gurnards, and many other Sclerogenidce, some 
genera of Siluridee, the great Sudis among the Clupeidce, 
and Polypterus among the Ganoids, the cranial and hu¬ 
meral bones of the endo-skeleton present hard, rough, sha- 
greened surfaces exteriorly, in which the soft epidermis is not 
perceptible, and the resemblance to the dermal plates of the 
Sturgeon is close. In many other fishes, also, the cranial 
bones emit processes from their outer surfaces, which serve 
as canals for the mucoducts. 


SECTION IV.—THE MUSCLES AND MUSCULAR MOTIONS OF 
FISHES. 

The spinal column, composed of numerous articulations 
united by cartilages which permit of certain movements, 
curves w ith great facility from side to side; but the vertical 
motion is much more restricted, chiefly in consequence of 
the projection of the upper and under spinous processes of 
the vertebrae. 

The great organ of movement in all fishes is the tail. 
The muscles by which it is brought into play extend in 
lengthened masses on either side of the vertebral column. 
The body being rendered specifically lighter by the dis¬ 
tention of the swim-bladder when that exists, is impelled 
forwards by the rapid flexure of the tail acting laterally 
upon the water. The head of fishes exercises but slight 
movement, independent of the rest of the body; but the 
tympano-mandibular arch, often the maxillary and pre- 
maxillaries, the hyoid and branchial apparatus, and occa¬ 
sionally the scapular arch, have more or less motion. The 
finny terminations of the last named appendage and of the 
pelvic bones, as w ell as the vertical fins, are seldom at rest. 


SECTION V.—THE NERV^OUS SYSTEM AND SENSES OF FISHES. 

The spinal chord, which terminates anteriorly in an en¬ 
largement named the brain, consists of a dorsal and ventral 
pair of columns, the former having for its function the re¬ 
ceiving of impressions made on the peripheral surfaces of 
the body by external objects, and the latter, that of direct¬ 
ing the voluntary muscular movements,— they are the 
nervous centres of animal life* Each consists of an inti¬ 
mate aggregation of nervine matter named ganglions. 
From the sensorial and motor columns on each side of the 
chord, nervous filaments, more or less in number, proceed, 
and being invested by a common membrane, pass out be¬ 
tween the vertebrae to all parts of the body; one on each 
side betw'een every pair of vertebrae, the number of verte¬ 
brae being in fact regulated primarily by the number of 
pairs of spinal nerves. It would he correct to say that the 
nerves of motion arise from the motor cohimn, and that 
the nerves of sensation terminate in the sensorial one. For, 
though the trunks of the nerves lie in a common envelope, 
the distribution of the former may be compared to a tree 
having one or more roots, w^ith a trunk giving origin to 
numerous branches, and innumerable twigs ; while the sen¬ 
sorial nerves are like streams formed by minute rills, 
uniting in a river that terminates by one or by several mouths. 
To serve the involuntary muscles, as the heart and arterial 
system, and also to supply the viscera that perform the 
functions of digestion, assimilation, secretion, or to preside 
over organic life there is a separate system of ganglia and 
network of nerves that has been named the sympathetic. 
Under this general description the nervous systems of all 
the vertebrals may be compreliended; but in the higher 
classes, the development is much more full than in fishes, 
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Introduc- and among fishes the Lancelet offers the simplest nervous 
tion. system of the whole series of vertebrated animals. 

Nervous spinal chord, or the nervous columns, for which, in- 

^ bystem, dependent of its protecting investments, the term myelon 
has been well devised by Professor Owen, is extremely 
short in those fishes whose lumpish shape originates in the 
abreviation and coalescence of the posterior vertebra?. In 
Orthagoriscus and Lampris, the whole myelon appears to 
be a minute ganglionic process of the brain. In Teirodon 
and Diodon it is also very short, or about a twentieth of 
the length of the fish ; but the rest of the neural canal is in 
them occupied by a bundle of caudal nerves, usually named, 
from their resemblance to the tail of a horse, cauda equina, 
Lophius has a myelon which reaches the twelfth vertebra; 
but its pointed end is concealed by a long cauda equina. 
In most fishes there is no cauda equina^ and the myelon 
runs to the end of the neural canal. 

In fishes the brain consists of a few ganglionic masses, 
which vary in number in different groups of species, and, 
as has been mentioned, are wholly wanting in the lowest 
form of the class. It is proportionally larger in the young 
fish, and Professor Owen states that, on an average, its 
weight is only a three-thousandth part of that of the whole 
fish. Cams estimated the brain of the Burbot (Zo^a) as 
forming the seven hundred and twentieth part of the en¬ 
tire weight; and that of the Pike has been found to be the 
thirteen hundred and fifth part. 

We mean to mention only the more constant or impor¬ 
tant encephalic masses, and even these in a very cursory 
way. The myelon, on expanding into the brain, assumes 
the name of “ epencephalon,” which is ])rotected by 
the occipital neural arch of the skull. In proceeding 
from the spinal column onwards towards the nose, the 
first rounded masses that we observe in the epencephalon 
are not constantly present in fishes, nor do they exist in 
any other class of vertebrals. They are called “ vagal 
lobes,’* and are largely developed in the CgprinidcEy and 
enormously in the Torpedo, Narcine, and other electric 
Rays. In these they supply the large electric nerves. 
They are also large in GgmnotuSy which, however, does not 
receive its electric nerves from these organs. The medulla 
oblongata, and cerebellum, are more constant parts of the 
occipitiil division of the brain. Fishes that possess much 
muscular energy, and take their prey by the velocity of 
their movements, have the largest cerebellum; and the 
other extreme of its size is found in the feeble Myxine or 
Glutinous Hag which passes its ])arasitic existence buried in 
the flesh of other fishes. It is also a mere fold in Polyp- 
lerus^ and is very small in the sedenLxry Discoboliy whose 
ventral fins are employed as suckers to attach the fish to 
the rocks. Among osseous fishes the cerebellum attains the 
largest size in the warmer-blooded, impetuous Tunny; and 
in the cartilaginous Sharks it is still more largely developed. 
The next division of the brain, the mesencephalon,” ])ro- 
tected hy the neural arch of the parietal vertebra, is usually 
larger than the other divisions in osseous fishes. To it be¬ 
long the two optic lobes, whose function is denoted by their 
name. They are hollow in most fishes, and are often 
larger than the cerebellum, as in Pohjpterus and Lepido- 
sireny of equal size with that organ in Eels, and smaller in 
the Sharks and in Amhhjopsis, Their existence at all in 
this fish, which is blind, and in the Myxine, which is equally 
destitute of sight, shows that they have some other function 
than merely communicating with the optic nerves. The 
‘‘ prosencephalon,” inclosed in the neural arch of the frontal 
vertebra, corresponds to the cerebral hemis])hercs of the 
higher vertebrals. It is smallest in the Myxines, equal to 
the cerebellum in the Perch, and exceeds in size that of 
the Stickleback, Gurnard, LepidosteuSy Luciopercay Am- 
hfyopsisy and Raia, In Polypterus and Lepidosiren it sur¬ 
passes all the rest of the brain. 
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The fourth and last division of the brain, protected by Introduc- 
the nasal neural arch, consists of two lobes, named “ rhinen- don. 
cephala” or “ olfactory lobes,” as they send forwards the 
nerves that supply the organ of smell. System. 

Organ of Vision, —The position, direction, and dimen- 
sions of the eyes of fishes vary greatly. In some they have 
an upward aspect, and are often very close upon each other; 
in others they are lateral, and so wide apart as to be even 
directed slightly downwards. But of all anomalies, one of 
the most extraordinary Avhich their position presents, is that 
of the Pleuronectes (such as Turbot, Flounders, Soles, &c.), 
in which the two eyes are placed, as it were, the one above 
the other, and both upon the same side of the head. In 
certain s])ecies of the Eels and Siluriy they are so small as 
to be scarcely visible ; while in other groups, such as Pria- 
canlhusy PomatomuSy and Orthagoriscusy they surpass in 
proportional diameter whatever is known of the same organs 
in the higher classes. Some ichthyologists have remarked 
that fishes which habitually descend to great depths in the 
ocean have large eyes; and in the internal parasites and in 
fishes which live in subterranean waters, we have examples 
of the most rudimentary form of the organ of vision. In 
the Glutinous Hag, and in the Amblgopsis spelcenSy the eye 
is merely a minute black fold of skin on which a cerebral nerve 
terminates. In AptericJuhgs ccecuSy the eye-ball, still rudi¬ 
mentary, is covered by the skin. It may be said in general 
that the eye of fishes is large, and that its pupil especially 
is broad and open ; a character probably connected with 
the necessity of collecting whatever devious rays of light 
may penetrate the obscure depth of waters. Fishes have 
no true eyelids. The skin always passes over the eye, to 
which it is slightly adherent; and it is for the most part 
sufficiently transparent for the passage of the solar rays. 

In some species, such as Eels, it passes over without the 
slightest fold or duplication. In others, as the well-known 
Mackerel and Herring, it forms an adipose fold both before 
and behind ; but these folds are fixed, and being unprovided 
Avith muscles, have no mobility. Sharks have one, some- 
Avhat more moveable, on the inferior margin of the orbit. 

The globe of the eye itself is very slightly moveable, 
although, like that of man, it is furnished Avith six muscles. 

Perhaps the most singular eye presented by the class of 
fishes is that of AnablepSy Avhich has two cornea?, separated 
by an opaque line, and tAvo pupils pierced in the same iris, 
so that one might deem it double ; but there is only one 
retina, and a single vitreous and crystalline humour. 



Fi?. 4G. 

Uranoscopus macropypus, an Acanthopterygian fi?b in whieli the only spi¬ 
nous l ay is one in front of the ventral fin. The points of the pubic bones 
•are also spinous, and the undeveloped interspinous bones of the first 
dorsal lie beneath the skin. The eye ball is retractile to beneath the edge 
of the orbit. 

In Ui'anoscopus macropygus and others of that genus, 
the eyes can be elevated and dejiressed at the Avill of the fish, 
on a cylinthical stem, above or beloAv the plane of the flat 
dorsal aspect of the head on Avhich it is situated; and in 
the ferocious Zygeenay the eyes are stilted out fi'om the 
sides of the head on cartilaginous expansions of the skull. 
Fishes, in the range of their vision and acuteness of sight, 
are very far inferior to birds, and inferior generally to 
reptiles and beasts, yet, at the same time, it is evident that 
they perceive their jirey fiom a considerable distance; and 
the angler, Avho knoAvs either how raj)idly they seize, or hoAv 
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Introduc* cautiously they avoid his lure, and witli what discrirnination 
tion, they sometimes prefer one colour or kind of artificial fly to 
The Senses, another, must be impressed with the belief that the vision, 
at least of certain species, is by no means devoid of clearness 
and precision. 



Fig. 47. 

Shows the large eyes of Sebastes ptrcoides^ one of the Scltrogmidce or Tngli- 
dccy a family whose home is at the bottom of the sea, and have very com¬ 
monly the lower rays of the pectoral fins detached and organized as feelers. 

We shall not repeat here the notices that we have already 
had occasion to take of the organ of hearing. In Sharks, a 
canal extends from the interior organ of hearing to the 
hinder part of the head, where it is closed by the skin, and 
in the rays there is a very minute external orifice to the 
canal, closely approximated on the dorsal aspect of tlie 
head to its fellow. In osseous fishes there is no such me¬ 
chanism, and the sonorous vibrations are conveyed to the 
labyrinth through the solid parts; but in the Carp and 
certain Sihiroids, the air-bladder would appear to be ac¬ 
cessory to the acoustic organ, as it is connected with it by 
a chain of ossicles. The general structure of the organ 
of hearing in fishes is doubtless specially adapted for the 
sensation of the sonorous undulations of the element in 
which they live. 

A few lines may now be devoted to the consideration of 
the s€7is€ of smell. The nostrils of fishes are not so placed 
as to be traversed by 
the respiratory me¬ 
dium in its course to 
the organs of respi¬ 
ration. They con¬ 
sist merely of two 
openings, situate on 
the muzzle, and 
lined by the pitu¬ 
itary membrane, 
which is raised in 
extremely regular 
fol ds. Their shape is 
sometimes oblong, 
sometimes round or 
oval. They are 
placed either at the 
end of the muzzle 
or on its sides; some¬ 
times on its su¬ 
perior face, and even occasionally, as in Skates (fig. 48), 
and Sharks, on its under surface near the angle of tlie mouth. 
In the Lamprey tliey are approximate on the top of the liead, 
and open by one common orifice (fig. 49). In the great ma- 



Fig. 48. 

Nostrils of Raia Lempritru an Australian 
Skate. 



Fig. 49. 

Head of Peiromyzon mordax, showing the single nostril tube and seven 
branchial orifices. 

jority of fishes each nostril ‘ opens by two orifices, the one 
posterior to the other, and in some cases at a considerable 


distance. These are what are called double nostrils, an Introduo 
inaccurate term, in as far as each pair of holes leads only tion. 
to a single cavity. The margins of the anterior orifice are Senses, 
often tubular, as in the Eel, and sometimes a single side 
of the tubular margin is prolonged into a tentacular 
appendage, as in several Siliiri, In the genus Lophins the 
nostrils are.borne u])on a little pedicle, so as somewhat to 
resemble mushrooms. Various other modifications are 
observable in different genera, although not necessary to be 
here narrated. 

It is certain that fishes possess the faculty of perceiving 
odours; that various scents attract or repel them ; and 
there is no reason to doubt that the seat of that perception 
lies in the nostrils. It may be reasonably conjectured, that 
its strength depends mainly on the degree of development 
produced by the number and extent of the interior folds 
of the pituitary membrane. 

The essential character of the organ of smell in fishes is 
that the pituitary sac has one or more external openings not 
communicating with the mouth or fauces except in the 
Dermopieri^ and in tliese the naso-palatine canal is not 
traversed by the water in its course to the gills. In some 
Sgnbranchidfe^ the posterior nasal aperture is situate on the 
white parts, within the edge of the lip, in this respect agree¬ 
ing with the Lepidosiren, Long debates on the conflicting 
claims of the latter to be ranked as a fish or a reptile, have 
turned on the position of the posterior nostril. Tetrodon 
naritiis is an exception to the general rule of double nos¬ 
trils, in having merely a single udde opening, coextensive 
^vitll the dimensions of the pituitary sac, but bordered by 
membrane. In other Tetrodons the sac is closed by a thin 
membrane, in which there are two small openings close to 
each other. The Chromidee also, and the Ctenoid Lahridce^ 
have but one opening to each sac; and in some few^fishes 
there is a barbel merely, without an aperture, in place of a 
nostril. 

In regard to the sense of taste in fishes, it is evident that 
as, with few exceptions, they swallow their food rapidly and 



Fig. 50. 

Jlouth of Plotostis m<gastomus, one of the Siluridee. This fish feeds at the 
bottom, and the barbels developed round the mouth are organs of touch. 
Teeth are seated on the inner lips and move with them. 

mthout mastication, tlieir perception of that faculty must 
be in noways acute. The same may be inferred from the 
fact of their tongue being almost immoveable, often entirely 
osseous, or beset with teeth or dental plates, and from its 
receiving very slender nerves, and these but few in number. 
Even those species of whicli the jaws are so armed as to 
enable them to cut and bruise their aliment, cannot long 
retain the latter in tlieir mouths, on account of the position 
and the play of the respiratory organs. No salivary glands 
discharge their moisture on the organs of taste. The tongue 
itself is not seldom entirely wanting; and even when it 
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Introduc- exists in its most distinct and apparently fleshy state, it 
tion. consists merely of a ligamentous or cellular substance, 
TheSenses. applied on the surface of the Iing\ial bone. It is never 
furnished with muscles capable of producing any movement 
of extension or retraction, as in quadrupeds. 

Fishes cannot be said to be more highly favoured in re¬ 
spect to the orgam of touch than those of taste. The faculty 
is greatly deadened over the general surface by the coating 
of scales, and in the particular members by the inflexibility 
of the rays. It is chiefly confined to the lips, and even 
these parts in many species are themselves as hard and in¬ 
sensible as bone. Certain soft and delicate appendages 
called barbels^ possessed by many species, such as the Cod 
and Loach, are supposed to enjoy a more delicate percep¬ 
tion of the sense of touch ; and among the Sclerogenidcc 
there are many sj>ecies that have one or more rays of the 
pectoral detached from the membrane, so as to become 
truly delicate, flexible fingers, not for prehension but for 
touch. The common Gurnard has been seen in a clear sea 
swimming along near a sandy bottom, and exploring it with 
these special organs of to\ich. It is by means of the dermis 
that that pecxiliar matter, so remarkable for its silvery me¬ 
tallic lustre, and which bestows so much of brilliancy upon 
the class, is secreted beneath the scales. It is composed of 
of small polished plates resembling burnished silver, and 
capable of being removed by washing, either from the skin 
itself, or from the inferior surface of the scales. It is this 
substance that is used in the formation of false pearls. It 
is also secreted by many species in the thickness of the 
peritoneum, and in the envelopes supjflied by that j)art to 
particular viscera, especially the swimming bladder. 

It thus appears that the external senses of fishes convey 
to them few lively or distinct im])ressions; and by what¬ 
ever scenes in nature they are surro\inded, their perceptions 
are probably indistinct and dull. Their sexual emotions, 
cold as their blood, indicate only individual w'ants. Few 
species pair, or enjoy any connubial gratification, for the 
males seek the eggs rather than the females which deposit 
them, and neither sex ever recognises its offspring. At 
least the exceptions to these general laws are extremely 
few, and when they occur they are of the lowest animal 
description. A pair of Congers are so dead to external im¬ 
pressions at the time of sexual congress, and so automati¬ 
cally, as it were, engaged, that they have been taken 
by the hand together out of the water. Sharks and 




Fig. 51. 

Pectoral fins and claspers, or intromittent organs of the male nemiscyllium 
trispeculart. 

Rays have special organs that make some approach to those 
of the two higher classes of vertebrals. We have no means 
of knowing much of the loves of a Dog-fisli or Skate, but 
the prevailing economy of fishes may be said in all these re- 
s])ects to be exactly the reverse of that of birds. These 


gay creatures of the sky have the power of surveying dis- Introduc- 
tinctly at a glance an immeasurable extent of horizon; tion. 
their acute perception of hearing appreciates all sounds, TheSenses. 
and every intonation; and their glad voices are exquisitely 
skilled in their production. Though their bills be hard, 
and their bodies covered by down and feathers, they are by 
no means deflcient in the sense of touch. They enjoy all 
the delights of conjugal and parental affection, and perform 
their incumbent duties with devotedness and courage ; they 
cherish and defend their offsjiring, and will sometimes die 
in their defence ; and of all the wonderful labours of instinc¬ 
tive art, none is so beautiful as the formation of their mossy 
dwellings. With what deep and continuous afiection does 
the female brood over her cherished treasures! how un¬ 
wearied is the gallant male in his tender assiduities, and in 
the rich outpouring of that varied song by w liich he seeks 
to soothe her sedentary task 1 The same principle of at¬ 
tachment and discrimination is even made available in a 
state of domestication by the skill of all-engrossing man. A 
bird acquires a knowledge of its master, and submits to and 
obeys that master’s will; and the proud falcon, which in its 
natural state 

“ Doth dally with the wind, and scorn the sun,” 
will wheel in airy circles over a w’ell-trained dog, or stoop 
its boldest flight at some familiar urchin’s call. Other 
species will even imitate man’s noblest faculty, the pow'er 
of speech,—and it is thus with somewhat doubtful feelings 
that w^e deny to them the gift of reason. 

But the silent dw^eller in the deep knows few attachments, 
expresses no langxiage, cherishes no affections. Construct¬ 
ing no dwelling, he merely shelters himself fi*om danger 
among the cavernous rocks of the ocean, or beneath the 
murky shade of the overhanging banks of rivers; and the 
cravings of hunger seem alone to exercise a freq\ient or 
influential action over his monotonous movements. We 
must not, however, suppose that the life of fishes is not one 
of' enjoyment, for we know that the great Creator careth 
for all his creaturesand it ought perhaps rather to be 
said that we cannot appreciate tlie nature of their feelings, 
than that they are in any way fore-doomed to a negation of 
pleasure. Assuredly, however, the hand of nature has been 
most prodigal in bestowing on their external aspect every 
variety of adornment. Their special forms are infinite, their 
proportions often most elegant, their colours lively and diver¬ 
sified, and nothing seems wanting in them to excite the 
admiration of mankind. Indeed it almost appears as if this 
prodigality of beauty w^as intended solely for such an end. 

The brightness of metallic splendour, the sparkling bril¬ 
liancy of precious gems, the milder eflidgence of the hues 
of flowers, all combine to signalize fishes as among the most 
beantiful objects of creation. When newly w ithdrawn from 
their native element, or still gliding submerged in its liquid 
coolness, their colours, fixed or iridescent, are seen mingling 
in streaks or bands, or broader flashes, always elegant and 
symmetrical; sometimes richly contrasted, sometimes gra- 
d\ially softened into each other; and in all cases harmoniz¬ 
ing with a chaste ftilness of effect, which Titian or Rubens 
might envy, but co\ild never equal. For w hat reason, then, 
it has been asked, has all this adornment been so lavishly 
bestow^ed on creatures which can scarcely perceive each 
other amid the dim and perpetual twilight of the deep ? 
Shakspeare has already said that there are “ more things in 
heaven and earth than are dreamt of in our philosojihy 
and w^e fear it is no answer to the foregoing question to 
add, that the same observation applies with even gi*eater 
truth to the waters beneath the earth.” 

SECTION VI.—THE NUTRITION, JIANDUCATION, AND DEGLU¬ 
TITION OF FISHES. 

The nutritive functions of fishes follow the same order 
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Introduc- of profession as those of the other vertebrated classes; 
tion. seize, and some divide, their food with their teeth ; 

Ingestive ^j^^y stomach, from whence it passes into the 

V intestinal canal, where it receives a supply of bile from the 

liver, and frequently a liquid similar to that of the pancreas ; 
the nutritive juices, absorbed by vessels analogous to lacteals, 
and probably taken up in part also directly by the veins, 
are mingled with the venous blood which is flowing towards 
the heart, from whence it is pushed to the branchiae, in 
w'hich, coming into contact with the water, it is converted 
into arterial blood, and then proceeds to the nourishment of 
the whole body. As in other animals, also, certain pro¬ 
perties are carried off from the blood by transpiration, the 
secreting power of the kitlneys, &c. 

Fishes in general are extremely voracious, and the rule 
of “eat or be eaten” applies to them with unusual force. 
They are almost constantly engaged in the pursuit and 
capture of their prey; their degree of power in these re¬ 
spects depending of course on the dimensions of the mouth 
and throat, and the strength of the teeth and Jaws. If the 
teeth are sharp and hooked, they are caj)able of securing 
the slenderest and most agile animals; if they are broad 
and strong, they are able to bruise the hardest aliment; if 
they are feeble or entirely wanting, they are only service¬ 
able in procuring some inert or unresisting prey. Fishes 
indeed show but little choice in the selection of their food, 
and their digestive powers are so strong and rapid as to 
suffice to dissolve very speedily all kinds of animal sub¬ 
stances. They greedily swallow other fishes, notwithstand¬ 
ing the sharp s])ines or bony ridges with which they may 
be armed; they attack and devour crabs and shell-fish, 
gulping them entire if they cannot otherwise attain their 
object; they do not object occasionally to swallow the young 
even of their own species, and the more powerful kinds 
can-y their warfare into other kingdoms of nature, and re¬ 
vel on rats, reptiles, and young ducklings, to say nothing of 
the ferocious Shark, which not seldom makes a meal even 
of the lord of the creation. The species which live chiefly 
on vegetable substances are few in number. 

The growth of fishes depends greatly on the nature and 
supply of tbod, and different individuals of the same species 
exhibit a great disparity in their respective dimensions. 
They grow less rapidly in small ponds or shallow streams, 
than in large lakes and deep rivers.^ The growth itself 
seems to continue for a great length of time, and we can 
scarcely set bounds to, certainly we know not with preci¬ 
sion, the utmost range of the specific size of fishes. Even 
among species in no way remarkable for their dimensions, 
we ever and anon meet with ancient individuals, favourably 
situated, which vastly exceed the ordinary weight and mea¬ 
surement of their kind. 



The teeth of fishes are more variable in form, structure, 
number, and position, than 
those of any other class of 
animals. They are depressed 
prisms of three, four, five, or 
six sides in Mijletes^ Mijlioha- 
tes or Scarus. JNIore generally 
they are round and tapering, 
varying in length and thick¬ 
ness from the “ short obtuse 
cone,” to the “ long conical,” 

“ subulate,” “ acicular forms,” 
even to such fineness as to be 
named “ ciliiform.” Their points may be curved, refiexed. 


Fig. 52. 

Petroscirtes Bankicri. 


and bent at right angles, and their bases may he fixed or Introduc- 
moveable. In some Gobiidee their forms and free motion tion. 
have caused them to be compared to the keys of a piano. l^*g®stive 
When acicular or ciliiform teeth are arranged so closely as to 
resemble the pile of velvet, they are said to be “ villiform” 

{e?i velours) ; and when coarser and straight, or with their 
points bent back, they are “ card-like,” or “ cardiform,” 
or they may be rasp-like or carduliform {e 7 i rape ou en 
cardes). The ChcBtodontidce are named from their seti- 



Fig. 53. 

Head of Histioptenis recurvirostris, one of the Squamipennes or Chcetodon- 
tidcc. The teeth, as in the true Chretodons, are closely set, but they are 
stouter than the “vllliforin” teeth, and even than those usually named 
setiform,” having a resemblance to the cylindrical blunt fibres of whale* 
bone in a scrubbing-brush, hence they may be termed coarsely " bruah- 
like” (en brosses). They are somewhat thicker than the strong hairs of an 
elephant. 



form teeth. In the ASphf/r(B7ia W’e have exam])les of teeth 
exactly resembling tlie blade of a surgeon’s lancet {vide 
fig. 19), and in Sharks 
the teeth have a variety 
of forms, from the long 
triaedral dagger or spike- 
nail of Oxyrhina and 
Odontaspis^ to tlie ser¬ 
rated or lobed cutting 
teeth of Galeocerdo^ 

Carcharodon^ Cacharias^ 
and other genera, set in a 
row so as to make a most 
powerful instrument, by 
which one of these crea¬ 
tures is able to divide a 
man’s body into two at a ^ 

single bite, doun to the orifices of the mouth and nostrils of 
pavement-like or tessel- The teeth areseated 

lated teeth {e7i paves) of 
Dog-fish, or Ces- 
crush- 
lias a 

crushing apparatus at the 
entrance of the gullet. In Myliohates^ Aetohates^ Tlhbi- 
optera^ the pavement formed by the broad teeth is of the 
most regular and beautiful kind. In Scarus and Hopleg- 
7iathus or Scarodo7f, the teeth are so united to the pre- 
maxillaries and mandible as to form but a single tooth 
in each jaw, while in Calliodo7i^ the union of the teeth 


the 

tracio7i^ used for 
ing. The Carp 


in the skin covering the cartilages of the 
jaws, and, as the skin grows outwards 
(peripheral) like the nails of a man’s 
fingers, the teeth as worn dropotf, or de¬ 
squamate, and are succeeded by others 
from witliin, gradually rolling over the 
cartilages. Fig. 11 gives a full-length 
view of this fish. 


^ The writer of this treatise kept a minnow little more than half an inch long in a glass tumbler for a period of two years, during 
which time there was no perceptible increase in its dimensions. Had it continued in its native stream, subjected to the fattening 
influence of a continuous flow of water, and a consequent increase in the quantity and variety of its natural food, its cubic dimensions 
would probably have been twenty times greater: yet it must have attained, prior to the lapse of a couple of years, to the usual period 
of the adult state, (j. w.) 
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introduc' with the bone is less complete, 
tion. above the general surface. 
Digestive j)iodon, we have the same 
V kind of single tooth in each 


and their edges rise 


jaw, or rather confluence of 
teeth and jaw. In Tetrodoii^ 
the dentiferous jaws are 
divided by a mesial suture 
so as to present two com¬ 
pound teeth above and as 
many below. 

In the Plagiostomes, the 
teeth are limited to the maxil^ 
lary and mandibular bones, 
while in the genus Cyprinus 
teeth are wanting in the jaws, 
but, as mentioned above, 

these fish have grinding teeth jaws of ifopUgnathut iscarodon 
on the pharyngeals and basi- 


Fig. 55. 


occipital. In the Catastomi 
of the Cyprinoid family, the 
pharyngeal teeth are arranged 
on a crescentic bone like the 
teeth of a curved comb, the 
points being thickened for 
grinding. In Scants, besides the solidly aggregated jaw- 


tuted by the pre-maxillaries coales- 
cent into a singlo bone, and having 
the teeth so intimately incorporated 
vitb their substance as to make a 
solid, smooth, gorget-shaped bone; 
the forms of the teeth, hnwever, 
faintly showing. The same is the 
case with the maxillary,the symphy- 
sial line being obliterated as com¬ 
pletely as in the human onder jaw. 


as such. The Lampreys have rows of teeth on the lips, as Introduc¬ 
tion. 



Fig. 58. 


Jaws of Enchelynasea BleekeH, one of the Mur(i:n{d<r, In this genos, teeth 
stand round the edge of the nasal bone and down its mesial line : two small 
ones exist on the vomer; two rows on the palatine bones ana mandible. 
The hinder nostril is fanoel-shaped. 



Fig. 56. 


Teeth of Calliodon chlorol€pis,a, Scaroid tish from Hong Kong. In this genus 
the teeth are less intimately united to the jaw-bones than In jScanwand 
Moplegnathus. In the upper jaw the teeth consist of narrow chisel-shaped 
denticles, so grouped as to indicate four teeth with curved crenatod edges 
on each pre maxillary and limb of the dentary piece of the maxillary. In 
the latter the four teeth stand out more distinctly, the one next the 
medial lino being so intimately coalesccnt with its fellow as to form merely 
one tooth of the same shape as the others, and seated in front of the sym¬ 
physis. So considered, it is a pairless median tooth, followed on each side 
towards the corner of the mouth by three others. There are also two small 
subulate canines or buck-teeth on each pre-maxillary. The fish is the 
“Scaly King-fisher” of the Chinese, who give it this name because it has 
bright celandine-green, orange, and yellow colours, 

teeth above mentioned, there are also pharyngeal grinders. 
In Crenidens, thin tricuspid teeth placed 
in many close rows on the jaws, serve to 
cut the tender fuel on which these fishes 
feed. In passing through the whole series 
of fishes, we find teeth on the nasal bone, 
as in MurcBna, where they stand in a row 
round the edge of the bone, and in one 
down the longitudinal mesial line ; on the 
pre-maxillary, the maxillary, the palatines, Fig. 57. 
the vomer, the hyoid-bones, the branchial Tetrodon 

arches, and especially on their processes, Ostvaciomda: fam- 
named “rakers.” 'I’eeth occur on the ilmnaft’otlfose'o’f 
maxillary only when it enters into the •s^c^^and 

. ^ naf/iM5, but the mo- 

composition or the orifice ot the mouth, as siai symphysis of 
in the Clupeidre and Salmoiiidre, In rngnomcLiesceuT, 
Pristis, of the Ray tribe, the flat snout, fo™cdfMn.eg.no® 
greatly prolonged, and well ossified, is set ric nam’e denotes, 
on each side by a series of very strong nail-shaped teeth, 
whence its name of Saw-fish among sailors, though it is 
in reality a weapon that wounds by repeated blows, not 
by cutting longitudinally like a saw. This snout forms a 
dangerous sword in the hands of the Polynesians who use it 



Jaws of Brachysomophis korridus^ one of the Op/twiendcc,which have one row 
of teeth round the margin of the nasal, one row down the mesial line of 
that bone, and one on the vomer; a row on the mandible, and two rows 
on the palatines. 



well as strong pharyngeals. Commonly the teeth do not 
cross the symphysis of the jaw, there being in most cases 
a line of division between the pre-maxillaries or at the union 
of the limbs of the mandible. Instances to the contrary 
have already been mentioned in Seams, Hopleguathus, and 
Diodon. In Notidanus, Scymnus, and Myliobates, among 
the Plagiostomi, we have also examples of this departure 
from the dental type of the higher animals. 
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Fig. fil. 

Labial teeth of Petromyzon mprdax. 


Introduc- In the majerity of osseous fishes, besides the lips, which, 
tion. having no peculiar 
Digestive muscles, can exert 
but little strength in 
retaining the ali-. 
ments, there is gene¬ 
rally in the inside of 
each jaw, behind the 
anterior teeth, a kind 
of membranous fold 
or valve, formed by a 
replication of the in¬ 
terior skin, and di¬ 
rected backwards, of 
which the effect is to 
hinder the alimentary 
.substances, and espe- \\ 
cially the water gulp- V 
ed during respiration, ^ 
from escaping again 
by the mouth. This 
structure does not, 
as formerly supposed, 
constitute a character Pharyngeal teeth of Petromyzon mordax. 
restricted to the genus Zeiis, but exists in an infinity of 
fishes. The food seized by the teeth of the jaws, and 
detained by the valve just mentioned, is carried still farther 
back by the teeth of the palate and tongue when these 
exist, and is at the same time prevented by the rakers of the 
branchial arches from penetrating between the intervals of 
the branchiae, where it might injure the delicate organs of 
respiration. The movements of the jaws and tongue can thus 
send the food only in the direction of the pharynx, where it 
undergoes additional action on the part of the teeth of the 
pharyngeal bones, which triturate or carry it backwards 
into the oesophagus. The last-named ])art is clothed by a 
layer of strong, close-set, muscular fibres, sometimes form¬ 
ing various bundles, the contractions of which push the 
alimentary matter into the stomach, thus completing the 
act of deglutition.* 



SECTION VII.—THE CIRCULATION OF FISHES. 

Fishes, in common with warm-blooded animals, are pro¬ 
vided with a complete circulation for the body, and with 
another equally complete for the organs of respiration, and 
with a particular abdominal circulation terminating at the 
liver by means of the v€?ia porta ; but their peculiar cha¬ 
racter consists in this, that the branchial circulation alone 
is provided at its base Avith a muscular a])])aratus or heart, 
corresponding to the right auricle and ventricle of the higher 
classes, while nothing of the kind exists at the base of 
the circulating system of the body; in other words, the 
lefr auricle and ventricle are entirely Avanting—the bran¬ 
chial veins changing into arteries without any muscular 
envelope. > 

The muscular ajqiaratns of their circulation is composed 
of the auricle, the ventricle, and the bulb of the pulmonary 
artery, and the auricle itself is preceded by a large sinus, in 
Avhich all the veins of the body terminate; thus there 
are in a single series four cavities separated by constric¬ 
tions, into Avhich the blood must fioAv in its jirogress from 
the body to the branchiae. Their size is small in propor¬ 


tion to the dimensions of the body, and does not in- Introduc- 
crease in the same ratio with the growth of the indi- tioD. 
vidual. Three of these receptacles, the auricle, the heart, Vascular 
and the bulb, are lodged in a pericardium, Avhich is itself 
placed beneath the pharyngeal bones, between the in- 
ferlor parts of the branchial arches, and for the most part 
protected externally by the scapular arch. Except in 
the Plagiostomes^ the great venous sinus is not placed in 
the pericardium, but between the posterior partition of 
that cavity and the membrane which represents the dia¬ 
phragm, and which is merely the anterior portion of the 
peritoneum strengthened by aponeurotic fibres. 'Fhis sinus 
is extended transversely, and receives by several different 
trunks the veins of the liver, of the generative organs, of 
the kidneys, of the fins, branchiae, and throat; and finally 
those of the head, Avhich themselves partly ])ass by a sinus 
at the back of the cranium. The first-mentioned sinus 
sends the whole of this blood by a single orifice of its an¬ 
terior convexity into the auricle, Avhich receives it through 
the opening of its anterior portion. Tavo thin membranous 
valvules protect this communication, and are turned towards 
the auricle. The latter organ is placed in the pericardium, in 
front of the great sinus, and above the ventricle, that is, on its 
dorsal aspect. The ventricle presents very various and 
often remarkable configurations. In osseous fishes it is 
usually of a tetrahedral form,—in the cartilaginous kinds more 
frequently rounded and depressed. It is situate beneath the 
auricle, the cavity being so turned as to be almost vertical 
next that organ, and horizontal tOAA'ards the bulb. Its coats 
are extremely robust, and furnished internally Avith poAver- 
ful fleshy columns, its substance being composed of two 
different layers. But it is in the bulb of the branchial ar¬ 
tery that Ave find the most vigorous fibres, usually disposed 
in a circular form. The jwolongation of this bulb issues 
from the pericardium, and becomes the branchial artery, 
advancing forAvard beneath the single chain of small bones 
Avhich unites the arches of the branchia?. The branchial 
artery soon divides, and in such a manner as to send a 
branch to each branchia. These branches pass along a 
hollow groove on the convexity of each branchial arch, 
and more external than the vein Avhich folloAvs the same 
track, but in an opposite direction. To the arch are at¬ 
tached a great number of leaflets, parallel to each other, 
usually terminated in a forked point, and sometimes deeply 
divided. The principal branch A\hich passes along the 
groove of the arch gives a smaller branch to eacli of the 
leaflets; and this branch, after being tAvice bifurcated, 
furnishes an infinity of lesser hranchlets, Avhich meander 
over the surface of each leaflet, till they finally termir 
nate in extremely minute veins. These little vessels 
meet on each side in a branchial vein, Avhich proceeds along 
the internal margin of the lateral lobe of the leaflet, and 
the two veins open into the trunk of the great vein of the 
branchia. 

On passing out of the dorsal side of the branchim, the 
branchial veins assume the structure and functions of arte¬ 
ries ; even before their arrival at this point, the anterior 
have already sent several branches to different portions of ^ 

the head; and it is necessary to remark, that the heart and 
several parts situate in the chest receive their blood from 
a branchial vein, by means of an ofiset issuing from near 
its source, and consequently anterior to its exit from tlie 
branchiae, Nevertheless, it is only by the re-union of the 


The various notices (as already intimaied) of the .internal structure of fishe.s contained in the article Comparatia^e Ax.vtoma' of 
this ork (vol. iii.) absolve us from the necessity of presenting any 'details regardingthe form and constitution of the intestinal canal, 
and of certain other important interior organs of the class. The forms of the stomach, whether siphonaf^ or “ ca?cal,'’ the pancreatic 
apP^rat^ passing from slender coecal appendages to the intestinal cahal, Avhich secrete a proper fluid but do not admit the food, gra¬ 
dually increasing in complexity to the pancreatic conglomerate gland of the sturgeon, arc parts of structure which the ichthyologist is 
required ah\ay8 to pay attention to; and also to the extension of the inner coats of the intestine by valvular folds, producing a more 
extensive secreting surface, and delaying the passage of the food. The tAVo forms of spiral valves in the loAver gut of sharks, and in 

some of the osseous apodals, require special notice. • • ' • 
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trunks proceeding from the four branchiae that the great 
artery is formed which carries the blood to the viscera and 
all the parts of the trunk, and which is by consequence 
the representative of the aorta of the Mammalia,—but of 
an aorta which possesses neither auricle nor ventricle at 
its base. Thus, according to Cuvier’s views, the left cavi¬ 
ties of the heart of quadrupeds do not exist in fishes, but 
are replaced by a simple vascular apparatus, situate above 
the branchim, in like manner as the right cavities are placed 
beneath them, 

SECTION VIII.—THE RESriHATION OF FISHES. 

It is by an almost infinite subdivision of the vessels 
over the surface of the branchim or gills, that the blood of 
fishes becomes subjected to the influence of the circum¬ 
ambient water, which is made to flow incessantly between 
the branchiae by the movement ol* the jaws, and of the oper¬ 
cular and hyoidean apparatus. This mode of respiration is 
as necessary to fishes as the direct respiration of air is to 
other animals. If the air is expelled by ebullition from the 
water, fishes cannot live ; and many species are obliged to 
rise frequently to the surface for the purpose of breathing 
atmospheric air. It is easy to suffocate various kinds, by 
keeping them beneath the surface, inclosed in a gauze net. 
d’he absorption of oxygen, however, is comparatively small 
among these aquatics, for it has been calculated that a man 
consumes fifty thousand times more than is required by a 
Tench. When fishes are deprived of water, they perish not 
so much for want of oxygen, as because their branchiae be¬ 
come dry, and unable to jierform their functions duly. Hence 
the species of which the branchial orifice is small, as the Eel, 
or those which possess receptacles for moisture, like Anabas 
and OphicephaluSy long survive exposure; while such as 
have their gills greatly cleft and open, as the Herring, ex¬ 
pire almost instantly when withdrawn from their moist 
abode. Some fishes, as AmpJnpiwus ciichkiy and Sacco- 
branchiis shigiOy have a pulmoniform sac for suj)plying air 
to the gills. 


SECTION IX.—THE AIR-BLADDER OF FISHES. 

One of the most remarkable and characteristic organs of 
fishes is the air or swim-bladder. In many genera it has 
no opening or external communication, and in these the air 
which it contains must be the result of secretion. It is 
composed of an extremely fine internal tunic, of another of 
a thicker texture and peculiar fibrous structure, remarkable 
tor producing the finest kind of isinglass, and is inclosed 
within the general coating with which the peritoneum in¬ 
vests the other viscera. It is sometimes simple, as in Perch, 
sometimes furnished \nth more or less numerous append¬ 
ages, as in some of the Haddock tribe, or branched, as in 
certain Scicbtub. Occasionally we find it divided, as it 
were, into two or more parts, by a constriction, as in the 
genus CyprinuSy many of the SUiiridcey and others. It 
is chiefly among the abdominal fishes that we find it com¬ 
municating by a tube with the intestinal canal, and either 
directly with the oesophagus, as in CyprinuSy or with the 
base of the stomach, as in the Herring. That of the 
Sturgeon opens into the former portion by means of a 
large orifice. Professor Owen states generally that the 
contents of the air-bladder consist in most fresh-'water fishes 
of nitrogen, with a very small quantity of oxygen and a 
trace of carbonic acid; but that in the air-bladder of sea- 
fishes living at great depths, oxygen predominates. Biot 
found as much as 87 per cent, of oxygen in the air-bladder 


of deep-sea ^lediterranean fishes. Dr Davy* in the air- 
bladder of fresh-run Salmon found a trace of carbonic acid, 
and 10 per cent, of oxygen, the remainder of the air being 
nitrogen. Humboldt found 4 per cent, oxygen, and 96 per 
cent, nitrogen, in the air-bladder of Gymnotus, That the 
air-bladder is homologous wdth the lungs of the higher 
animals, is the opinion of the best physiologist of the jire- 
sent day. These in their embryo state have gills, the lungs 
being developed wdien needed. In fishes the gills are per¬ 
sistent, while the air-bladder is simple and embryonic, 
having chiefly a mechanical function to perform. In the 
Salmandroid Gatioklei^ however, various Siluroidsy and 
Protopteriy the air-bladder sliows some pulmoniform com¬ 
plications. The Lepidosireu of the Gambia remains buried 
in the mud during the dry season, and its respiration is per¬ 
formed by pulmonary air-bladders, which have short, wide 
tracheae, kept open by cartilaginous orifices; and all the 
oxygenation of the blood required during the torpid con¬ 
dition of the fish is effected in the blood-vessels ramified 
over the air-bladders. 

The more obvious use of this organ seems to be to main¬ 
tain the fish in equilibrium, or to lighten or increase its re¬ 
lative w^eight, so as to cause an ascension or a sinking, in 
proportion as the bladder is compressed or expanded. This 
is probably ettbcted by the contraction or dilatation of the 
ribs. At all events it is certain, that when the air-bladder 
bursts, the fish remains at the bottom, usually turning up 
its belly, and exhibiting other irregularities in its locomo¬ 
tion. Another curious effect is observable in regard to 
fishes which liave been suddenly brought from a great 
depth by means of a long fishing line, and which having no 
time either to compress or partially empty the organ in 
question, the air which it contains being no longer pressed 
by the heavy weight of water, either expands so as to burst 
the bladder, or by its dilation forces the stomach and oeso¬ 
phagus into the fish’s mouth. When the air-bladder is 
pierced artificially, the fish almost immediately turns upon 
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its back, and sinks to the bottom. 

Though of the highest importance in the structure of 
such species as possess it (and these are by far the greater 
number), yet the air-bladder is not indispensable in the 
general economy of the class of fishes.® In some fishes it is 
no bigger than a pea; in several genera {e,g,y Plexironectes) 
it is entirely wanting, and the species in such cases gene¬ 
rally remain at the bottom, and, swimming obliquely on one 
side, propel themselves forw'ard by a nearly vertical motion 
of the tail. In such cases both eyes are on the same side, 
and the whole structure of the fish, especially the skeleton 
of the head, presents an unsynimetrical asjiect of a very 
extraordinary kind.^ In many cartilaginous fishes, such as 
Rays (commonly called Skates), the absence of the swimming 
bladder seems compensated by the enormous size of the 
pectoral fins, w hich, of all the external organs, are probably 
the most efficient in raising the body, as the caudal ex¬ 
tremity is the power chiefly employed during an onward 
course. The Lamprey, w hich has neither swimming bladder 
nor jiectoral fins, dw'ells in the mud. Flat fishes being un¬ 
provided with swimming bladders, are supposed for that 
reason to raise themselves with difficulty to the surface; 
and they do not appear to strike the w ater laterally like 
other fishes, but swim rather after the manner of the 
Cetaceay by a motion alternately uj> and down. In all the 
other animals of this class the chief organ of progressive 
motion is the tail, or prolongation of the body, terminated 
by a caudal fin, the position of which, unlike that of the 
great aquatic mammalia called whales, is vertical. The 
reason of the difference is obviously this: a true fish, pos- 


^ Transactions of the Hoyal Society of Eilinburghy xxi., p. 245, 1S55. ” Dc Aure et Auditu, &c. 

^ III several insects of the genus Blaita we have observed a want of symmetry both in the size and markings of the elytra. We do 
not mean an accidental variation of one side, but an evidently pre-ordained disparity of form and colour. 
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Classifica- sessing the power of extracting air from water by means of 
its gills, does not (except at rare intervals) require to mount* 
to tlie surface for the performance of the vital act of respi¬ 
ration ; but all cetaceous animals being furnished with lungs, 
which cannot perform their functions except through an 
immediate communication with the atmos]>here, require 
their bodies to be terminated by a horizontal expansion, the 
action of which is the most efficient for an ascending course. 
It is, however, difficult to account for the fact that so con¬ 
siderable an organ as the swimming-bladder should have 
been denied to so many species, not only of the more in¬ 
dolent kinds, which dwell composedly at the bottom of the 
waters, but to many others which yield to none of their 
class in the ease and velocity of their movements. Its }we- 
sence or absence does not even accord wdth the other con¬ 
ditions of organization ; for while it is wanting in the com¬ 
mon IMackerel, it is found to occur in a closely allied 
species, the Scomber pneumatophorus of Laroche. Weber 


has pointed out a remarkable connection between the air- Classifica' 
bladder and the acoustic organs in the head. tion. 

We have already alluded to a singiilar peculiarity con- 
nected ^nth the organization of certain fishes— vre mean the 
power of conveying electrical shocks. In Torpedos, the 
a])})aratus consists of two organs, built up of membranous 
tubes filled with mucous matter, divided by transverse 
chambers closely set together, like the cells of honeycomb, 
and disposed in two groups placed on each side of the 
head. They receive enormous branches of nerves from 
the fifth and eighth pair. In the Gf/mnotus the electric 
organs are four, and occupy the under surface of the body 
throughout its entire extent to a considerable thickness. It 
is composed of parallel plates separated by thin layers of 
mucilage. The effect of this natural galvanic pile will be 
detailed in the course of the systematic portion of this article, 
w hen we shall have occasion to mention the electric fishes 
in their proper place. 


CLASSIFICATION OF FISHES. 


A natural arrangement” of fishes or of any other class of 
animals implies an accurate knowledge of their whole struc¬ 
ture, internal as well as external, by which they can be 
grouped in the order of their affinities, placing those species 
together which agree with one another in the greatest 
number of important characters. Naturalists have gene¬ 
rally come to the conclusion that the series of species is 
not a linear one ; some have one portion of their frames, 
some another, specially organized for the part the species 
has to play in the system of nature; and so the affinities 
branch off in several directions. The nervous system being 
that by which an animal has percej^tion of external objects, 
and directs its motions accordingly, and w'hich presides 
moreover over those operations of organic life that are not 
obedient to the will, w ould be one important basis of classi¬ 
fication, but its vario\is modifications of structure in fishes 
are still too imperfectly knowm, and the labour and skill 
necessary for the elucidation and discrimination of its parts 
and their functions are such that, practically, it has hitherto 
been as yet but little referred to in the arrangements of the 
systematic ichthyologist. The same is true in a greater 
or less degree of the other parts of the organism emj)loyed 
in nutrition, respiration and circulation, secretion, genera¬ 
tion, and development; most of the arrangements of fishes 
that have hitherto aj^peared being based on the organs of 
locomotion and the external integument, the latter the 
most variable certainly that could have been chosen, but 
at the same time the least imjwrtant. We have scaly, 
partially scaly, and scaleless species in the same genus of 
some particular groups. Agassiz has been labouring assi¬ 
duously on embryonic development as a basis of anange- 
ment; but as far as we know% has not yet published a system 
founded on his researches in this direction. All attempts 
at classification of fishes which have hitherto been given to 
the world, violate more or less anatomical affinities; the 
best on the whole that has been proposed, is that of Pro¬ 
fessor Johannes iMiiller, w'hich w’e shall follow, ado])ting the 
modifications of Professor Owen. It would be a great help 
to the memory w ere the divisions of the elass of equal rank 
to approach to equality also in the number of species that 
they embrace, but this cannot be; though most probably the 
disparity in the size of the groups would be considerably 
lessened were w e acquainted with all the species secluded 
in the de])ths of the sea, and still unknow n, as w ell as with 
the forms of the extinct fishes. The Salamandroid Ganoids 
wffiich abounded in variety and number in another epoch 
of the earth’s history, have only a few existing re]>resenta- 
tives; and of the palaeozoic fishes with soft skins that are 
less likely to be preserved than the strongly cuirassed Ga¬ 


noids, w e know absolutely nothing, not even that such w ere 
then created. 

In his aiTangement of fishes, Muller finds characters 
w Inch he considers to be of the highest importance in the 
vascular system. The heart of fishes is a venous or bran¬ 
chial one, consisting of an auricle in which the veins ter¬ 
minate, and a ventricle for transmitting that venous blood 
to the gills where it is aerated and whence it circulates 
through the body w ithout the intervention of a special pro- 
jDelling organ lixe the systematic side of the heart of a 
higher animal; but merely through the general contractile 
power of the arteries. In most fishes there is a thick 
m\iscular swelling of the commencement of the arterial 
system close to the ventricle, and which, in fact, may be 
called a third chamber of the heart. The blood is pre¬ 
vented from regurgitating into the ventricle on the con¬ 
traction of the bulb by valves; and the number of these 
, valves, and the presence or absence of the thick muscular 
coat of the bulb, furnish characters of groups so constant, that 
Muller says he is acquainted with no others, either anatomical 
or zoological, which equal them in certainty. The Plagio- 
stomiy or cartilaginous fishes, as restricted by the removal of 
several groups that w'ere included among them by the older 
ichthyologists, have three or more longitudinal roivs of valves 
w ithin the muscular bulb. A still greater number of valves 
are present in the bulb of the existing Ganoids; but in the 
large group formed by the osseous fishes after the Ganoids 
have been removed from them, two opposite valves are 
placed at the origin of the bulb, and no more. This great 
group IMuller names Teleostei^ or perfect osseous fishes; and 
he includes in it the six following orders mentioned in the 
subjoined table,— Acanthopteri, Anacanthini, Pharyngo- 
gnathiy Physostomi^ Plectognathi^ and Lophobranchii, 
The Cyclostomes of Cuvier, or the Suckers, w'ant the 
bulbus arteriosus, or thickened muscular tunic, but have 
two valves at the origin of the branchial vessel like the 
Tcleostci; while the Lancelet w'ants the heart 

itself, the circulation being carried on by the muscularity 
of the entire vascular system. This fish, therefore, he con¬ 
siders as the type of a sub-class which he names Lepto- 
cardii. Another sub-class, termed Dipnoi, includes fishes 
wdiich have scales, with both lungs and gills. In all, he 
makes six sub-classes of fish—1. Teleostei; 2,. Dipnoi; 
3. Ganoidei; 4. Elasmobranchii; 5. ^larsipobranchii or 
Cyclostomi; 6. Leptocardii, In the subjoined modifica¬ 
tion of his aiTangement by Professor Owen, these sub¬ 
classes are not preserved, the class being sub-di^dded into 
nine orders, and again into sub-orders. A few' changes 
have been made by us in the termination of the names of 
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Claasifica- families, to reduce them to an uniform nomenclature, and 
tion—Der- some groups xhat have been recently characterized have 
introduced. 

CLASS OF FISHES. 

Order L—DERMOPTEROUS FISHES. 

Sub-Order I.—PHARYXGOBRANCHS. 

This order is named from the cutaneous vertical fins, in 
which the mucoid rays are extremely soft and delicate, or 
altogether imperceptible, and from the want of pectoral 
or ventral members. The first two sub-orders are founded 
on the different developments of the respiratory organs. 
In the first the pharynx itself is organized for respiration, 
and two processes having the function of gills project 
freely into the cavity of the mouth; the water necessary 
for resjiiration flowing over them by the same canal which 
carries the food; there being no lateral gill-openings 
through the skin. Of this sub-order the best known 
representative is the Amphioxus lanceolaUts of Yarrell 
{Branchiostoma lubricum, Costa), which was first made 
known to the w^orld as a Lirnax or Slug by Pallas, who 
received it from the Cornish coast. Recently Mr Couch 
rediscovered it on the same shores, and Mr Yarrell has 
described it in his excellent work on British Fishes, ac¬ 
cording to its true affinities as a fish, though its want of 
a head was puzzling. Its structure has since been in¬ 
vestigated by Ratke, Johannes Muller, Owen, Goodsir, 
Swan, and other first-rate comparative anatomists,—many 
specimens having been procured among the gravel and 
rocks of the sea-beaches in the south of England, also in 
the Irish Channel, on the Norway coast, and in the Medi¬ 
terranean. The longitudinal slit forming the orifice of its 
mouth, resembles, to the unassisted eye, that of a Lamprey, 
its jointed labial feelers looking like moveable teeth. It is 
a thin semi-transparent creature about an inch and a half 
long, without jaws, but having a large buccal cavity into 
which the short vascular processes that perform the function 
of gills project freely, without cartilaginous supports or 
lateral attachments. The buccal cavity communicates 
by a small pharyngeal opening with a wide barrel-shaped 
(Esophagus, which occupies more than a fourth of the w'hole 
length of the fish, and whose interior surface is ciliated 
throughout, and organized to assist in respiration. Vessels 
tliat ramify over its vertical ciliated bands communicate 
with the dorsal and ventral portions of the vascular trunk 
that carries on the circulation, without the intervention of 
a central propelling organ. There is, however, beneath 
the posterior end of the expanded oesophagus a small 
widening of the circumferential vessel which pulsates 
rythmically, and which Professor Ow^en eonsiders to be a 
rudimental representation of the branchial heart of the 
Myxinoids, the next order of fishes in point of organization. 
The peculiarity of shape wdiich distinguishes the Lancelot 
from all other fishes, arises from all its nerves of the senses 
devolving from the myelon or spinal marrow, without the 
production of a ganglionic brain, and consequently, without 
the necessary expansion of the protecting integuments 
which make the head, and in animals more advanced in the 
scale, provide sockets for the sense capsules. The only 
cartilaginous part of this fish is a jointed hsemal arch which 
extends from the anterior end of the spinal chord on tlie 
ventral aspect to the orifice of the pharynx, and serves to 
support the oral filaments. It represents the labial arch of 
tlie higher IMyxinoids. Though this little creature w^ants 
jaws, it has, as we have just mentioned, a large buccal cavity 
which, as in other fishes, admits not only food, but also 
aerated water, to the respiratory organs, and an enormous 
oesophagus having the double function of deglutition and 


respiration. The intestine proceeding from the oesophageal Clasaifica- 
bag is slender, almost straight, and terminates at the anus, tion— Der- 
about one-fourth of the wfoole length of the fish from the “^opteri. 
point of its tail. In its motions, the Lancelet is lively and 
active, and shelters itself quickly from observation among the 
gravel. In 1853 Snndevall distinguished two American spe¬ 
cies of Ampbioxns or Branchiostoma^ the B.carihcenm from 
the West Indies, and elongatum from Peru; but Professor 
Peters on comparing the species found that caribceum was 
identical with the European one. Dr Gray has described 
a Borneo specimen as a distinct species, so that the genus 
probably is not so poor in species as was at first supposed. 

CLASS.—PISCES. 

Order L—DERMOPTERI. 

Vermiform, abrachial and apodal ; endo-skeletoo unoasified; exo- 
akeleton and vertical fins muco-dermoid; no pancreas; noair-bladder. 

The development of the skull in the Dermopterous fishes is ar¬ 
rested at more or less embryonic stages, but in each genua it pro¬ 
ceeds in a specific direction ; thus, in the Lancelet, evolving an 
articulated labial arch and its numerous filaments; and in the 
Myxinoids and Lampreys forming a more complex system of lateral 
and labial cartilages; or modifying the palatine, maxillary, and 
hyoid rudiments in relation to the suctorial function of the mouth. 

The olfactory organ, which is double in all other fishes, ia single ( 
in this order; and the eye ia rudimentary, being merely a small 
fold of skin coated with a speck of dark pigment. It ia probable 
that this point is sensitive to light, as the lowest member of the 
order, the Lancelet, quickly secludes itself among gravel when ex¬ 
posed to light. In Ammoccetes and the Myxinoidea the cartila¬ 
ginous capsules of the acou.stic organs retain the embryonic posi¬ 
tion of projecting spheres at the base of the cranium ; these are 
less prominent in the Lampreys; in the Plagiostomea they are 
imbedded in the walls of the cartilaginous skull; and in the bony 
fishes they are walled up by ossification. The oral filaments and 
soft integuments of tha anterior end of the Lancelet and Myxines 
receive many nervous twigs from the fifth pair ; and touch seems to 
be the most important sense in these low vertebrals. 

Sub-Order L—PHARY^NGOBRANCHII. 

CirrhoBtomiy aliorura. Gills free, pharyngeal; no heart. A 
singla genus of few species. 

Family I.—AI^IPHIOXIDAl. 

Genus I. Amphioxus, Yarrell. {Branchioitomat Owen.) Re¬ 
spiratory processes projecting from above the pharynx into the 
large cavity of the mouth. Interior mucous coat of the widely 
dilated oesophagus organized for aerating the blood. Mouth eden¬ 
tate, furnished with exterior labial barbels. 

Sub-Order II.— SUCKERS. 

Genus Heptatrema, Dum. (^Bdellostoma^ Act. 

Berol, 1838.) A single species is know^n, the Pelro- 
niifzon cirrhatus of Forster, who discovered it in Queen 
Charlotte’s Sound, on Cook’s second voyage. It has since re¬ 
ceived the appellations of Heptatremiis Dombeyi and BdeU 
lostoma Forsteri» It is a lively, active fish, inhabits rocky 
bottoms, lies in wait for fishes on which to prey, and was 
frequently taken by our voyagers adhering to pieces of fish 
which had been let dowm into the sea as bait. It has the 
power of emitting an immense quantity of mucus from all 
parts of its skin. The New Zealanders roast and eat it. - 

MyxinCy Linn. (Gasterobranchas^ Bloch.) The species 
best known, Myxine gliitinosa^ Linn., or Glutinous Hag, 
was classed by Linnaeus with tlie Vermes, The mouth 
is a membran(ms ring, witli a single tootli on its superior 
part; while the strong teeth of tlie tongue are arranged 
in two rows on each side, so as to give to these animals the 
appearance of having lateral jaw s, like insects or Nereides ; 
but their tongue performs the office of a piston in exhaust¬ 
ing the mouth so as to enable them to adhere to other 
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Classifica- bodies, like the Lamprey. The lips are furnished with eight 
tioo Der- cirrhi, and above is a spout-hole communicating with the 
mopten. body is nearly cylindrical, and terminates in a 

wliich surrounds the tail. The intestine is simple, wide, 
and straight, as viewed externally, but it is plaited within ; 
the liver has two lobes; the eggs grow to a considerable 
size. When taken and confined in a large glass jar, a single 
fish will pour so much mucus from its lateral pores as to give 
the water the appearance of jelly. 

Aininoccpfes, Body cylindrical, with numerous annular 
lines around it, that give it much the appearance of a worm. 

It lives in the mud of rivers. Mouth incapable of adhering 
sucfion to other bodies; fins very shallow; tail sharp at 
the tip. The only species is P. hrauciiialis, Shaw (the Pride 
of Pennant), which grows to six or eight inches long, and is 
as thick as a goose-quill. It inhabits the rivers of Oxford¬ 
shire, and occurs in various parts of the European continent. 

Petromyzon^ Dum., or Lamprey. The tongue, acting 
like a piston in the circular mouth, is capable of vigorous 
motion, and is an essential part of the mechanism by which 
the fish is enabled to attach itself firmly to stones, or to 
fasten itself to the larger fishes, which it is thus enabled 
to suck and devour at its leisure. The dorsal fin is farther 
forward than the anus, and a second unites with the tail. 
The European species are,—P. mar inns, the Greater Lam¬ 
prey, which grows to the length of more than three feet. 

It is considered as a delicate food, and is caught as it 
ascends rivers in the end of udnter and spring. Colour 
yellowish, marbled with brown. First dorsal fin vei'v dis¬ 
tinct from the second. This fish is common in the Severn, 
and in the mouths of many European rivers. Its supposed 
hermaphroditism is mentioned by Sir Everard Home.— P. 
fhtvialilis, the Lampern, or Nine-eyed Eel. Length 
from twelve to eighteen inches; olive back, silvery below ; 
first dorsal distinct from the second. Two thick teeth, 
separate, in the top of the maxillary ring. Ascends rivers 
from the sea; swarms in the Thames, Severn, and Dee. 
Vast quantities taken in England are sold to the Dutch for 
the Turbot fishery. It abounds in the rivers on the southern 
side of the Baltic. Both these animals are very tenacious 
of life, and will live many days out of water.— P. plaiieri. 
About ten inches long; greatly resembles the preceding; 
but the two dorsal fins are united. It is also an European 
river fish. Figs. 61, 62 show^ the dentition of Pctromijzon 
mordaxy an Australian species; the lips and their teeth be¬ 
ing shaved c.fF in the latter to show the pharyngeal teeth. 



Fig. 63. 


Fig. 49 represents tlie lateral gill-openings of the same 
species, and fig. 63 the entire fish. 

SuB-OnDER II.—MARSIPOBRAXCnir. 

Cyclostomiy Dum., Cuv. Gills fixed, bursiform, inoperculate, 
receiving the respiratory streams by apertures usually numerous 
and lateral, distinct from the mouth ; a heart. 

These are vermiform fishes whose vertical fins are folds of skin 
surrounding the tail, and the rays scarcely to he perceived in any 
part, being soft and rudimental. They are the first in the ascend¬ 
ing series of fishes in which the anterior end of the rayelon has 
that ganjjlionic development which constitutes the brain in fishes, 
and which have a cartilaginous cranium for its protection. In 
Ammoc(rt(s the persistent cranial cartilage resembles the first 
appearance of the cartilages in the embryo of the higher fishes. In 
the Myximuds the neural and hamial caonls of the spinal column 
are formed of layers of the sheath of the gelatinous dorsal chord ; 
the neural canal extending along the whole upper part of the chord, 
and the haemal canal being confined to the tail. In the Petromyzons 
cartilaginous platea are devtloped in the fibrous sheath, which is 
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the first indication of neural arches. A cartilaginous barrel-shaped C’lassifica- 

hasket, homologous with the branchial skeleton of osseous fishes, is tion_Der- 

provided for the support of the gills and the canals leading to them, mopteri. 
This cartilaginous frame-work is termed by Cuvier cote» h'ranchi- t ^ / 

ales ; and he observes, that though it is much developed in the Cy- 
clostoines, it is scarcely perceptible in the Kays and Sharks. There 
are no other ribs in this order. 'I'lie Alarsipobranchs, however, re¬ 
semble the Plagiostomes in having an undivided cephalic cartilage, 
a spout-hole in the head, and a spiral valve in the intestine. In all 
other respects they differ from them, and especially in the complete 
absence of gill-arches, want of jaws, in the total absence of a 
muscular tunic to the hulhus artenosus^ and in the arterial valves be¬ 
yond the branchial opening of the ventricle being only two ; they 
differ further in the genital organs of the one sex having no ovi¬ 
duct, and in the other no seminal duct. 

The gills of Lampreys and Alyxines are little bags, each of which 
has its proper artery ; and its proper orifice in the pharynx through 
which the water flows in to pass out on the dermal side bv another 
hole. These purse-shaped bags are called fixed lungs, in contra¬ 
distinction to the gills of osseous fishes, whose exterior edges are 
free and pectinated; but Professor 0\ven has observed that if one 
side of one of the sacs were adherent to the adjacent side of another, 
and then each bag slit open and detached from the outer integu¬ 
ment, a gill would be formed receiving its blood from two arterial 
branches, and resembling, were it pectinated, the gill of an osseous 
fish. The genera have been characterized by the number of the 
exterior gill-openings. 

The teeth in the Marsipobrancha are composed of indurated albu¬ 
minous njatter, and when macerated, flake off in successive hollow 
cones. Agassiz, from investigations intu the embryology of fishes, 
thinks that the i^larsipobrancbs are not a proper order of fishes, but 
merely embryonic forms of the more developed Sharks and Rays 
from which they ought nut to be dissevered in our systems. 

Family I.—Al^lMOCCETIDAl. 

Genus I. Ammoccetes, Dum. IHouth semicircular, edentate, 
the posterior lip being tran.sverse, cirrbated within ; gill-bags 
seven, each with an external lateral aperture, and receiving streams 
of water from the oesophagus without a separate trachea. Olfactory 
organ single, opening in the median line of the dorsal surface of 
the head, whence a narrow canal, strengthened by cartilaginous 
rings, runs to the bottom of the skull, and terminates by a valvular 
opening in front of the occipital cartilage. The pituitary lining is 
plaited longitudinally. 

xVgassiz describes a oew^ species, A. borealis. 

Family II.—.MYXINID.E. 

Internal branchial openings oesophageal and equal in number to 
the branchial sacs ; external ones as many, lateral ; or only one 
common to all the gills of a side, and then situated on the ventral 
aspect; four barbels on the snout, and two on each side of the mouth 
which is circular; one tooth on the roof of the mouth, two rows on 
the tongue. Eye as lowly orgnnized as in the Lancelet. Naso-pala¬ 
tine tube having a valve at its opening on the roof of the mouth. 

Genus I. Myxine, Lin. ^Gastrobranchns, Bloch.) Saccular 
gill-bags, six on each side, receiving the streams of water from the 
esophagus by as many short tubes. The efferent tubes empty the 
water into a common lateral canal which terminates on the ventral 
aspect of the fish at the end of the first third of its length. Be¬ 
tween this aperture and its fellow' of the other side, there ia a 
larger opening rather to the left of the mesial line, which admits 
the w'ater into the oesophagus. 

Genus 11. Heptatuema. Seven lateral branchial apertures. 

At the extremity of the snout a depressed opening of a canal lead¬ 
ing to the gills. Four rostral cirrhi; as many labial ones. Eyes 
w’hite lateral points. 

Family IIL—PETROMYZONTIDiE. 

Branchial organ of each side divided by transverse partitions 
into seven fixed chambers, w’hich receive the water from a median 
canal, distinct from the oesophagus, by as many round holes, and 
permit it to flow out by an equal number of lateral cutaneous ori¬ 
fices ; the median canal lies beneath the oesophagus, opens anteriorly 
into the fauces by a doubly valvular orifice, communicates with 
the gill-chambers to the right and left, and is closed at the pos¬ 
terior end. Nostril single; tubular on the top of the head, leading 
to a globular nasal sac from a tube that descends to the base of the 
skull and the membrane of the palate, which closes it, leaving no 
perforation there. Cuvier compares this tube to a trachea. Alouth 
variously armed with teeth. 

Genus 1. Petromyzon, auctorum. 

Dr Gray has recently proposed a new arrangement of the Lam¬ 
preys. 
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Classifies •? 
tioD—Der* 
mopteri. 



(a.) SUB-FAMILY.—PETROJIYZONINA. 

(With distinct teeth and eyes.) 

Genus I. Petromyzon. Two conical upper pharyngeal teeth 
close together ; a single crescentic under one ; numerous conical la¬ 
bial teeth, two fringed lingual ones. P.7rtar2«2C5,and fourother species. 

Genus II. Lampetra. Upper and under pharyngeal .teeth 
transversely crescentic ; lahial teeth in two rows on the border of 
the lips ; more interior lateral teeth bigger, irregularly twice or 
thrice notched ; lingual teeth pectinate. P. JluviatiliSy 2)laneriy and 
two other species. 

Genus HI. Geotria. Upper and under pharyngeal teeth 
transversely crescentic, the upper one lobed ; lahial teeth nume¬ 
rous, remote, pointed, the interior ones the biggest; Ungual teeth 
long, conical, curved. One.species. G. australis. 

Genus IV. Velasia. Upper and under pharyngeal teeth trans¬ 
versely crescentic; the upper hilobate : labial teeth narrow, trun¬ 
cate, the interior ones the biggest; lingual teeth rather long, 
curved. F. ckilensis. 

Genus V. Oaraoola. Two upper, three-lobed, pharyngeal teeth, 
widely upart; under one crescentic, nine-lobed; labial teeth four- 
bundled ; lingual teeth fiat. G. lapicida. 

Genus VI. Mordacia. Two upper pharyngeal teeth ; the la¬ 
teral ones trilobate; nine under conical ones in a curved row; 
labial teeth conical, in a single serie.s on the margin of the lip ; 
lingual teeth long, conical, curved. P, mordax. 


(&.) sub-family.— ammoccetina. 
(Without teeth and with obscure eyes.) 
Genus VII. Ammoccetes. Five species. 


Sub-Order III.—RIBBON ABODALS. 

These delicate, semi-transparent, and scaleless fishes are 
inhabitants of all the oceans, and the species are probably 
numerous, though it is only in localities wliere much atten¬ 
tion is paid to fish that they are likely to be noticed. They 
arc many, and of considerable variety of form in the 
Mediterranean, and one species is occasionally taken by 
keen naturalists on the English coasts. Several have been 
described that inhabit the Indian seas; and on Sir James 
Clark Rosses antarctic voyage one specimen was obtained in 
a high southern latitude. The absence of ossification in the 
skeleton, the gelatinous condition of the sheath of the spinal 
marrow, which, in the form of a “ chorda dorsalis,” reaches 
into the base of the skull; and the ])ersistence of the pri¬ 
mordial cartilaginous cranium are reasons for placing tbe.se 
fishes with the Der mopteri, 

Sub-Order HI.—-APODES LEMNISCATI. 

Ribbon-shaped, extremely compressed fishes. Gills free, stib- 
operculate; no air-bladder. Skeleton cartilaginous; no scales. 
Llood colourless ; no spleen. 

Family L—LEPTOCEPHALID^, Bon. 

Htlmichtkyidce, Koll. Small, greatly compressed, blade-shaped, 
apodal, diaphanous fishes, totally destitute of scales, with a late¬ 
ral line formed by the intersection of the muscular layers; some 
have, some want teeth; and the pectoral fins are also present 
in some species, and wanting in others. The anus is placed on 
the ventral edge of the fish, before or behind the middle, and the 
simple straight gut runs near the ventral edge of the fish. Their 
skeleton is very incomplete and cartilagincais, and the myelon is 
obscurely visible through it. In most, the anal and dorsal, uniting 
at the end of the tail, form a pointed or blunt, but very seldom a 
forked caudal, in which the rays are generally discoverable. 

Genus I. Esunculus, Kaup. Leptoccphali with small pecto¬ 
rals and a forked caudal. One species, Italy. 

Genus II. IIyprorus, KoH. Jaws straight, much elongated, 
with merely traces of dentition. Hinder nostrils before or over 
llie eyes; rauciferous pores along the jaw^s and I’ound the eye. 
r>ody elevated and gibbous at the occiput; tail pointed. Pectorals 
minute ; rudimentary anus before the middle ; caudal not distinct 
from the other vertical fins. One species, Messina. 

Genus III, Oxystomus, Rafin. (Tilur^is, Kdll.) Distinguished 
from Lcptocephalus by the rayless, cutaneous dorsal fin com¬ 
mencing at the occiput, and by the upper and under transverse 
muscular bands not making an angular interruption or break 
anteriorly at their intersection; no anal fin; anus far back, near 


where the tail is attenuated into a longish filament. Head small; Classifica- 

mandihle a trifle longer; pointed teeth on both jaws ; gill-openings tion^_Der- 

furnished with distinct opercula, and squeezed together on the mopteri. 
throat. Three species. \ y 

Genus IV. Leptocepitalus, Lin. (Helmickthys, Dis- 

tinguislted from Oxystomus by none of tlie species having the tail 
so prolonged into a hair-like point, and by the muscular bands 
making a distinct angular intersection anteriorly. Some species 
have, others want teeth ; there are species in which the teeth can be 
seen only through a microscope, and others w hose pointed teeth are 
distinctly visible to the naked eye. Most have small pectorals, but 
some show’ not even a trace of these fins. At the end of the gut 
there is an anal opening as fine as a hair, which gives exit to the 
fluid excrement. Eighteen species. 

Genus V. Cheilobranchus, Rich. Form compressed; body 
linear-lanccolate. Head very small; snout obtuse; jaws equal. 

Mouth small; teeth uniscrial, acute, becoming blunt with age, 
closely ranged so as to form an incisorial series; lips loose. Anns 
before the middle ; dorsal and anal mere cutaneous folds without 
rays or interneural bones; a single interneural at the point of the 
tail, W’hich supports seven or nine jointed rays; caudal united witli 
the cutaneous dorsal and anal; muscular layers forming chevrons, 
which have the apex of the angle on tlie lateral lioe, and directed 
forw'ards, as in Leptocephahis ^ abrachial and apodal. Gill-opening 
under the throat, a small transverse slit, common to the tw'o sides, 
without a division in the middle; the edge of the membrane free; 
a entanenus fold, ending on each side in a minute lobe, forms the 
posterior edge of the opening, and seems to be capable of acting 
like a’valve, with the aid of an interior membranous fold; bran- 
chiostegals three; a minute genital papilla; a single pancreatic 
caecum was observed; the intestine appeared to be straight, with a 
stomachal dilatation. The skin is smooth, but minutely i>itted, as 
if from microscopical sunken scales. Vertebrae 73, ossified. Tw’o 
species—one obtained at Penguin Island, in Lat. 72. S. 


Order IL~MALAC0PTER0US FISHES. 

Sub-Order I.—SERPENTIFORM APODALS. 

In the Lancelots, the only representatives as yet known of ^ 
tlie order of Dermopteriy we have seen that tlie skeleton is i 
membranous, that the spinal nervous chord is continued to 
the anterior end of the fish ivithout expansion, and that in 
conformity with this simplicity of the nervous centre, tlie 
head cannot be distinguished from tlie body, and may be 
said to be wanting,—the only part of the face that is deve¬ 
loped being the mouth and oral filaments. In the Supkers 
the skeleton rises from the soft membranous condition of 
that of the Ammocetey to the production of a tendinous 
spinal chord filled with gelatine, and partially encompassed 
by cartilage; teeth exist on the palate and lips, though as 
yet seated only in the soft jiarts, and formed of indurated 
mucoid matter; while the jaws are "wanting. The group "vve 
have now to speak of consists of fishes witli a well ossified 
skeleton, and a head that is at once recognised as such, but 
with the bones of the face less fully developed than in osse¬ 
ous fishes more highly organized. A single bone represents 
the nasal, ethmoid, and vomer, or it may be said that these 
three bones have coalesced into one, which is firm and strong. 
The ]ire-maxillaries and the maxillary are wanting, the pala¬ 
tines coming in contact with the lips to form the lateral 
portions of the upper jaw, which are opposed to the man¬ 
dible,—the teeth which arm these bones standing in reverse 
order with regard to one another; for instance, when they 
are biserial, and the inner row is the tallest on the palatines, 
the outer row of the mandihulars is the tallest, and is op¬ 
posed to tlic lower rank of the palatines. In the mammals 
a similar reversal of the sides of the molar teeth may be 
noticed in comparing the upper and lower jaws. 

Tliis sub-order docs not embrace all the fish that want ven¬ 
tral fins, tliere being many examples of such in otlier groups, 
but it may be viewed as presenting an analogy to the Ceta- 
cei among mammals. Neil her does the vermiform type be¬ 
long exclusively to these Apodals; we shall find it mani¬ 
fested repeatedly in other parts of the scries of fishes. 

The table in small type gives the technical characters 
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Classifica- of the various divisions and sub-divisions of the order, and 
tion Ma- will not permit us to do more than to notice a 

acoptern species that inhabit the British waters, or tliat 

are otherwise interesting from some jiarticnlars in their 
history or economy. 

In this order the forms of the teeth vary greatly. In a 
few species they are mere grinding machines, in the majo¬ 
rity, long, slender, and sharp for the retention of their prey; 
in others, they are variously lobed, fine-edged, cutting 
instruments. On these different kinds of dentition, tlie 
genera and minor groups are, in many instances, founded. 
The arrangement of tlie entire sub-order is that of Dr 
J. Kaup of Darmstadt, from whose catalogue, written for 
the British iMuseum, we have borrowed it. 



Fig. 64. 

Murcena pavonine. 

The Murcena Helena^ or Roman Murcena., abounds in tlie 
Mediterranean,andwas introduced by the luxurious Romans 
of antiquity, in crystal vases, to the table before being 
cooked, that the guests might admire its variegated skin. 
This fish is very voracious, and feeds on all sorts of animal 
matter. The Romans fed them in ponds, and Pliny has 
recorded the atrocities of Vedius Pollio, who used to punish 
his offending slaves by throwing them alive to his Murcence. 
We have seen this fish repeatedly taken at Gibraltar, 
between three and four feet in length. The skin is beauti¬ 
fully marbled with yellow sub-angnlar markings on a rich 
brown ground. When captured in nets it lives long out of 
the water, and is capable of biting very severely, from the 
sharpness of its numerous teeth. 

A Murry is noticed in the narrative of CooHs Third 
Voyage to the Pacific in these words :—“ Amongst these 
were some large eels, beautifully spotted, which, when fol¬ 
lowed, would raise themselves out of the water, and endea¬ 
vour, with open mouth, to bite their pursuers.” 



Fig. 65. 

Si<i€ra panthirina. 

The Anguillidm are a family whose members exhibit 
little variety of form, and it contains only a single genus. 
From the common Eel, however, most of our ideas respect¬ 
ing the Apodals have originated, Anguilla vulgaris. We 
have observed these fish in considerable mimbers leaving 
fresh-water lakes in the night time, and frequenting mea¬ 
dows, seemingly for the purpose of ])reying on slugs and 
snails. They ea'^ily move on the land, with a motion re¬ 
sembling that of snakes. The Eel grows to the size of two 


or three feet, and is sometimes said to reach five or six feet Classifica- 
in length. It abounds in many European rivers. Eels are tion— !Ma- 
caught in immense numbers in the rivers emptying them- *acopteri. 
selves into the Baltic ; and they form a considerable article 
of trade. Two thousand are stated to have been caught at 
one sweep in Jutland; and in the Garonne 60,000 were 
taken in one day by a single net. 

“ Tliat Eels migrate towards brackish water,” observes 
Mr Jesse, “in order to deposit their roe, I have but little 
doubt, for the following reasons. From the month of 
November until the end of January, provided the frost is 
not very serious, Eels migrate towards the sea. The Thames 
fishermen are so aware of this fact, that they invariably set 
their pots or baskets ^\^th their mouths up stream during 
those months, while later in the spring and summer they 
are set down stream. The best time, however, for taking 
Eels, is during their passage towards the sea. The Eel-traps, 
also, which are set in three different streams near Hampton 
Court (the contents of which, at different times, I have had 
opportunities of examining), have invariably been supplied 
until Eels sufficiently large to be breeders, during the months 
I have mentioned. This migi*atory disposition is not shown 
by small Eels ; and it may therefore be assumed that they 
remain nearly stationary till they are old enough to have 
spawn. I have also ascertained that Eels are taken in 
greater or lesser numbers during the months of November 
or December, all the way down the river to the brackish 
water. From thence the young Eels migrate, as soon as 
they are sufficiently large and strong to encounter the 
several currents of the river, and make their way to the 
different contributary streams. I have also been able to 
trace the procession of young Eels, or, as it is called here, 
the Eel-fair., from the neighbourhood of BlackffiaFs Bridge, 
as far up the river as Chertsey, although they probably 
make their way as far, or farther than Oxford. So strong, 
indeed, is their migratory disposition, that it is well known 
few things will prevent their progress, as, even at the locks 
at Teddingtoii and Hampton, the young Eels have been 
seen to ascend the large posts of the flood-gates, in order 
to make their way, when the gates have been shut longer 
than ns\!al. Those which die stick to the posts ; others, 
which get a little higher, meet with the same fate, until at 
last a sufficient layer of them is formed to enable the rest to 
overcome the difficulty of the passage. A curious instance 
of the means which young Eels will have recourse to, in 
order to perform their migrations, is annually proved in the 
neighbourhood of Bristol. Near that city there is a large 
jiond, immediately adjoining which is a stream. On the 
hank between these tuo waters a large tree grows, the 
branches of which hang into the ])ond. By means of these 
branches, the young Eels ascend into the tree, and from 
thence let themselves drop into the stream below, thus 
migrating to far distant waters, where they increase in size, 
and become usefid and beneficial to man. A friend of 
mine, who was a casual witness of this circumstance, in¬ 
formed me that the tree ajqieared to be quite alive with 
these little animals. The raj)id and unsteady motion of the 
boughs did not ajq^ear to impede their progress.” 

“ AH authors agree,” adds Mr Yarrell, “ that Eels are 
extremely averse to cold. There are no Eels in the Arctic 
regions, none in the rivers of Siberia, the Wolga, the 
Danube, or any of its tributary streams. It is said there 
are no Eels in the Casj)ian or Black Seas, but they abound 
in the Mediterranean ; and ]\I. Risso has described eight 
species in his work on the Natural History of the Environs 
of Nice. There is no doubt, also, that fishes in general, 
and Eels more particularly, are able to appreciate even 
minute alterations of temperature in the water they inhabit. 

The brackish water they seek to remain in during the 
colder months of the year, is of a higlier temperature than 
that of the pure fresh water of the river, or that of the sea. 
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Classifica- It is a welJ-kno^\ n law in chemistry, that when two fluids 
tion—:Ma- of different densities come in contact, the temperature of 
lacopteri. mixture is elevated for a time, in proportion to the 
difference in density of the two fluids, from the mutual 
penetration and condensation. Such a mixture is constantly 
taking place in rivers that run into the sea, and tlie tempe¬ 
rature of the mixed water is accordingly elevated.” As Eels 
are well known to breed in ponds, it may be inferred that 
their descent to the brackish water, though customary, is 
not indispensable. They sometimes attain a great size. 
The species (or variety) called the Sharp-iiosed Silver Eel 
has been taken near Cambridge of tlie weight of twenty- 
seven pounds. 

Order IL—MALACOPTERI. 


diverge posteriorly. Like Ampkipnous and Ophiaternony the ex- Classifica- 
erior gill-opening is angular, and below the outer integument there tion—ila- 
is a membranous partition between the gills. One species, M. lacopteri. 
javanicus. ^ 

Family Kaup. 

In most of the genera no pectorals. Gill-openings lateral. Skin 
smooth and slippery, without scales, iilostly or wholly marine fishes. 

(a.) SUB-FAMILY.—MURJENIN^. 

Uniserial teeth on nearly all the dentiferous bones of the mouth. 

Genus I. Mur^na, Kaup. Uniserial nasal teeth, three on the 
mesial line. Twenty-four species. Figure 64 represents Murmna 
pavonina. 

Genus II. Sidera, Kaup. Only one short conical tooth on the 
mesial line; biserial, low, granular teeth on the vomer, the rows 
coalescing in a point posteriorly; opening of the jaws not wide. 

Skin spotted. Two species. Figure 65 represents Sidera pan- 
therina. 


Pkysostomi, Miill. Endo-skeleton ossified; exo-skeleton, in most 
as Cycloid, in a few as Ganoid scales. Fins supported by rays, all, 
save the first, sometimes in the dorsal or pectoral, soft or jointed 
abdominal or apodal. Gills free, operculate ; a swim-bladder and 
air-duct. 

Sub-Order I.—APODES ANGUIFORMES. 

Malacopterygii apodes (partini), Cuv. Elongated fish more or 
less approaching to vermiform, covered with a thick slimy skin; 
the majority scaleless, but in some genera small scales are imbedded 
in the skin. No developed ribs in the skeleton. Stomach csecal. 
Pancreatic caecal appendage to the intestine wanting. The greater 
number have a swimming-bladder, which is often very curiously 
formed, but never double. Fin rays simple, not jointed. 

Section A.— Phaneromycteres. 

Labial olfactory organ opening by the posterior nostril on some 
part of the bead above the mouth, so as to he exposed. 

Family I.—SYNBRANCIUD.^., Kaup. 

Uni-aperturidcB, auct. Both gill-openings enveloped by a border 
of the common integument, so as to present externally only a single 
medial orifice. Pectorals and other fins wanting, or almost obso¬ 
lete. Species few, confined to the seas of Asia and South America. 

Genus 1. Amphipnous, Miill. {Unibranchaperturay Ilamilt. 
Buch.; SynhranckuSf Cuv.; Opkicktkys et PnenmabrancknSy jVPClell.) 
A membranaceous partition separates the branchial efferent 
lubes, and is continued to the verge of the common orifice. Four 
gills, the third one having short fringes; the fourth, a membrane 
with merely faint notches on its extremity. Vomerine teeth strong, 
in two rows, eight in each, standing well apart; palatine teeth 
small and thin, a little larger on the point of the bone ; mandibular 
teeth pluriserial at the symphysis, uniserial towards the corner of 
the mouth. On the occiput there is a sac which can be filled with 
air, and is connected with the gills. Fine scales form a multitude 
of elevated longitudinal lines on the body. The only trace of a 
fin is a slight one on the thin tapering end of the tail. One species, 
A. cuckia. 

Genus TI. Ophisternon. (Unibranckaperturay Lacep.; Ophi- 
sternon, M‘Clell.; Synbranchus, Cant, and Bleek.) Four fringed 
branchial arches, which discharge the water that has passed over 
them by two tubes divided by a thin partition, inclosed by the 
skin of the throat so as to form one transverse oval opening. No 
air-bag on the occiput, and no swim-bladder. Branchiostegals six, 
bony. Posterior apertures of the nostrils between the eyes; an¬ 
terior nostrils minute, one on each side of the snout. Teeth fine, 
blunt on the upper jaw, almost setaceous, crowded into a triangle 
on each side of the symphysis; vomerine teeth larger, in a single 
aeries ; mandibular ones somewhat bigger still, and truncated. One 
species, 0. lengalensis. 

Genus III. Synbranchus, Bloch. Have all the characters of 
OphUternon, but the four fringed gills are not separated under the 
throat by a partition, and the solitary gill-opening does not make 
the angular inflection that it does in Monoptcrusy Ophisternony and 
Amphipnous. Hinder nostrils opening above the eyes, and capable 
of being shut by a cutaneous flap. Two species, one Indian, the 
other South American. 

Genus IV. Monopterus, Lacep. Three gills only. No occi¬ 
pital air-bags. No protruding nasal teeth; the palatine teeth meet 
in an angle with the vomerine ones anteriorly, and are there pluri¬ 
serial, but diminish to two and one row towards the corner of the 
mouth ; vomerine teeth triserial anteriorly, uniserial posteriorly ; 
ranged in two bands, which meet in an acute angle anteriorly, and 


(6.) sub-family.—THYRSODEIN^. 

Within the outer palatine teeth, a second row that varies much 
in the number of teeth which compose it. 

Genus III. Enchelynassa, Kaup. Fore nostrila short, infun- 
dibuliform, and capable of being closed by a cutaneous tag of ita 
hinder border; hinder nostril longish, oval, surrounded by an ele¬ 
vated cutaneous border, and nearly as large as the eye. Rictus of 
the jaws gaping in the middle, owing to the length of the teeth; 
nasal teeth, five long ones anteriorly, followed by three or four 
smaller ones; in the second row three long moveable teeth standing 
near the corner of the eye ; nineteen greater and smaller palatine 
teeth, with six more acicnlar ones in an interior row; on the mesial 
lioe of the nasal, three Inng moveable teeth ; on the vomer, two 
short conical ones; mandibular teeth, twenty-two small ones in the 
exterior row, and five long ones in an interior row. One species. 
The teeth are shown by figure 58. 

Genus IV. Eurymictera, Kaup. Fore-nostril tube projecting 
outwards beyond the lip; lips expanding on the upper and under 
jaws; hinder nostril over the eye, and encompassed by an infundi- 
buliforra border. Nasal teeth eleven, with five small intercalary 
ones in the posterior part of the row; palatines thirty in the outer 
row, five larger ones forming an inner row; from seven to ten on 
the vomer, the extreme ones minute; mandibulars twenty-seven of 
a side, with five bigger ones near the symphysis in a second row. 
Body slim. Jaws deeply cleft. Dorsal fin commencing at the oc¬ 
ciput. One species. 

Genus V. Enchelycore, Kaup. Jaws incapable of shutting 
close from the length of the teeth; hinder nostril strikingly large, 
longer than broad, and situated before the eye; fore nostril-tube so 
unusually short that it does not pass over the edge of the lip, and 
it has no lid ; eye in the middle of the length of the snout; the thin 
outstretched upper jaw curves upwards. Twenty-four slender teeth, 
some of them elongated, forming the outer row on the nasal bone; 
eight moveable latter ones in a second row; three on the mesial 
line ; eighteen outer palatines; three moveable bigger ones making 
an inner row; about fifteen small, pointed vomerines, and thirty- 
seven fine mandibular ones, with two bigger moveable ones at the 
symphysis. One species. 

Genus VI. Tiiyrsoidea, Kaup. Murcenas in the construction 
of the fore and hinder nostrils, and presenting no prominent cha¬ 
racter w'herehy they may be distinguished from the MurcencB proper, 
except that they possess a more or less complete second or inner 
row of pointed palatine teeth. 

The numerous species (33) may be grouped according to the 
number of rows of their vomerine and palatine, and by the patterns 
which the colours of their bodies assume;—some are reticulated, 
others spotted, others again of one uniform colour in the upper, or 
both above and below. 

Genus VII. Limamur^na, Kaup. Abbreviated Thyrsodeinaey 
whose hind nostril-tuhes project still more than those of Muroena 
kelena. Ten or twelve nasal teeth, with some scarcely perceptible 
ones at their bases : three on the mesial line; palatine teeth biserial, 
but the inner row of six generally defective, sometimes altogether 
wanting ; four to six vomerine teeth; mandibulars uniserial, nine 
of them taller than the fourteen others. 

Head elongated; snout pointed; front nostril-tubes projecting 
over the edge of the lip; binder ones a little exceeding the dia¬ 
meter of the eye in length. Dorsal fin commencing at the occiput. 
One species. 

Genus VIII. Polyuranodon, Kaup, Thyrsodeinecy with three 
rows of acute teeth on the palatine bones; fourteen uniserial nasal 
teeth; five or six uniserial vomerine teeth, mandibulars quadri- 
serial anteriorly, biserial towards the corner of the mouth. One 
species. 
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Classifica- Genits IX. On annomur^na, Rich, {hhthyophts seu 
tion—Ma- stoma, Rich., olim.) Nostrils like Murcpnaf face short and de- 
lacopteri. pressed, but the gape of the mouth extremely wide and long, 

V j Body cylindrical, without any vestige of the fold of the skin which 

^ contains the dorsal rays in ^fur(ena, Tail compressed and thinner 
at the tip, where a few caudal rays are faintly perceptible. Teeth 
slenderly subulate, in broad, dense, coarsely villiforiu plates. 
One species. It is represented by figure 6. 

Genus X. Mur.esoblen.na, Lacep. {Ichthyophh, Less., Rich. 
partim.) Finless, like Gymnowurarna, but differing wholly in the 
teeth, w'hich are slenderly subulate, rather tall, and thinly set. Vo- 
merines irregularly biserial ; nasals, palatines and mandihulars tri- 
serial. ^ 

Genus XL P(ECIL0phis, Kaup. Muraenpp, with blunt or more 
conical teeth; vomerines round, pavement-like. Hinder nostrils 
fringed; front ones shortly tubular, not projecting over the lip. 
Dorsal and anal fins not distinctly perceptible, and the species are 
therefore to be distinguished from Gymnomuri^na by the numerous 
rows of vomerine teeth. Six species, most of which are much 
spotted. 

Genus XII. Gymnomur^na, Lacep, Destitute of fins; blunt, 
pavement-like teeth on the border and mesial line of the nasal 
bone, crowded into a space shaped like the sole of a shoe. Pala¬ 
tine bones rudimentary, supporting small teeth in two or three 
rows. Body elongated, crossed by white bands. Two species. 

Genus XIII. Apthalmiciithys, Kaup. Resembling j)/ori?jgwa, 
but destitute of fins except at the point of the tail, where there is a 
trace of rays. Eyes covered by the skin. Lower jaw thick and pro¬ 
jecting beyond the snout. Nostrils short and tubular, the posterior 
ones capable of being shut. Tail nearly equally thick throughout. 
Eleven teeth in the upper jaw, the seven nasals being the longest; 
five vomerines in one row ; ten or twelve mandihulars. One species. 

Genus XIV. Uropterygius, hiipp. Both jaws furnished with 
two rows of fine teeth ; the teeth in the outer row being short, 
with refiexed points, those of the inner ones straighter and twice as 
high; vomerine teeth uniserial, recurved. The only fin is the cau¬ 
dal, seated on the dilating tip of the tail. One species. 

Genus XV". Apteiiichthys, Dura. (C<pct7ta, Lacep.; Sphage^ 
branchuSf Bloch, Cuv.) No fins. Snout lengthened beyond the 
mandible; gill-openings near to one another, as in Sphagebran^ 
chus; anterior and posterior nostrils tubular. Body much elon¬ 
gated ; tail slender. Teeth acicular and curved, and uniserial on 
all the dentiferous bones. One species. 

Genus XVI. Prymnothonus, Rich. Founded on a pencil draw¬ 
ing of Dr Hooker’s; has an acute snout, projecting a little be¬ 
yond the mandible. Acute subulate uniserial teeth, not closely set. 
Anal aperture near the head, a long even anal with some rays shown 
jiosteriorly united to a radiated caudal; a short dorsal fold also 
united to the caudal. Gill-openings lateral, a small hole in the axilla 
of what seems to be a small pectoral. No specimen of this form has 
reached England. It appears to belong to this place. 

Genus XVHI. JSIoringua, Gray. Greatly elongated Murocncp, 
with the mandible longer than the snout. Teeth distinct, acute, and 
recurved; vomerines uniserial. The dorsal and anal fins commence 
posterior to the anus, and disappear in the middle of their length, 
reappearing and becoming higher than before at the end of the tail. 
Three species. 

Family HI.—ANGUILLHLE. 

Teeth card-like or villiform. Gill-openings lateral. Pectoral fins 
conspicuous; anal and dorsal fins encompassing the tip of the tail, 
the former beginning generally at a considerable distance from the 
head ; longish oval cycloid scales lying embedded in transverse and 
oblique groups in the skin, so as to resemble lattice-work. No 
speciea have as yet been detected that want the pectoral fins, like 
the abrachial genera among the 3/’Mr€pntrf<r and Simhranchidce. The 
Anquillidoe are wholly or mostly anadromous fishes, some of them 
remaining always in fresh water. 

Genus I. Anguilla. Forty-five species. 

Family IV.—CONGERTDiE, Kaup. 

A dorsal fin.reaching up to the occiput; a naked, scaleless skin ; 
and, for the most part, a very long tail running to a point. Pec¬ 
torals in some present, in others W’anting; a cartilage in the lips. 

Genus I. Mur^nesox, >PClelI. Snout elongated like that 
of a Gavial, whereof the dilated spoon-shaped nasal bone over¬ 
passes the mandible ; the thin lips do not cover the front teeth. 
Fore nostrils opening by short tubes near the narrowing of the 
nasal bone ; hinder ones often pretty remote from them, placed 
beneath the eyes. The large eyes placed nearly over the middle of 
the jaws. Dorsal fin extending forsvards to the base of the pec¬ 
torals ; vomer elevated with a furrow^ in which the bigger teeth 
stand, and are accompanied by a row of small blunt ones. Sun¬ 


dry rows of teeth on the palatine and mandibular bones; the Classifira- 
longest teeth are on the nasal bone and fore part of the mandible, tion_Ala- 

GenusII. Conger, Cuv. Anterior nostrils opening by short lacopteri. 
tubes close to the end of the snout; posterior ones before the large y ^ ^ / 

eyes. Palatine and vomerine teeth slender, but having chisel- ^ 
shaped crowns, and arranged in so close a series as to produce an 
incisorial edge. Nine species. 

Genus III. CoNGERMURJiNA, Kaup, Posterior nostril a short 
longitudinal slit before and above the large eye, which is over the 
corner of the mouth. Teeth flatly rounded in a multitude of rows. 

.Species three. 

Genus IV. Uroconger, Kaup. Anterior nostril not tubular; 
posterior ones close before the eye like a small slit. A row of slit¬ 
like pores on the border of the upper lip. Tail much elongated, slen¬ 
der towards the end, and tapering to an acute point. Teeth (like 
those of Myrus) very fine, and disposed in two or three rows ; nasal 
and palatine teeth in two rows; front upper jaw teeth boring 
through the lips; pectoral small and elongated. Gill-openings very 
large, as compared with those of other genera in this family. One 
species. 

Section B.— Cryptomycteres. 

The olfactory canal, running from the front nostril backwards 
through the soft parts to the side of the mouth, opens hy the pos¬ 
terior nostril in the white integument within the border of the lip ; 
in this respect resembling Lepidosiren. 

Family V.—OPHISURID^E, Kaup. 

(a.) SUB-FAMILY".—OPHISURIN^. 

Tail ending in a conical point, that separates the ends of the ver¬ 
tical fins; no caudal fin. 

Genus I. Leiuranus, Bleek. No vomerine teeth ; uniserial 
palatine teeth ranged in a crescent; niaudibulars also uniserial; 
upper jaw elongated like that of a shark ; mandible extraordinarily 
short and round. Fore nostrils under the projecting snout; hinder 
ones in the lip beneath the eye, which is nearer the corner of the 
mouth than to the point of the snout. Pectoral fins scarcely per¬ 
ceptible. Point of the tail spinous. One species. 

Genus II. Centruropiiis, Kaup. Vomerine teeth uniserial or 
sometimes sub-biserial; nasal teeth beyond the point of the man¬ 
dible. Pectoral fins pretty well developed. Six species. / 

Genus 111. P(ecilophis, Kaup. Three nasal teeth, not im- 
planted out of reach of the mandible ; three on the mesial line, the 
foremost two smaller and side by side. Eleven palatine teeth in a 
crescent, whose point touches the last of the mesial nasals; eleven 
vomerines; nineteen mandihulara; teeth generally pointed, short, 
and recurved. No cuticular processes on the upper lip. Head 
roundish. Pectoral fins very short; dorsal commencing opposite 
their bases. One species. 

Genus IV. Microdonophis, Kaup. Very small pointed teeth, 
biserial on the nasal and on the symphysial extremity of the man¬ 
dible. Fins much developed. One species. 

Genus V^. Ccecilopiiis, Kaup. Biserial teeth near the symphysis 
of the mandible, and not elsewhere. Pectoral fins developed and 
longer than the rictus of the mouth. Fore nostrils shortly tubular, 
with a short tag on their under border. Dorsal fin commencing 
over the points of the pectorals. One species. 

Genus VI. Ophiscrus, Kaup. Head small; snout slender and 
elongated, its point passing beyond the mandible; gape of the 
mouth very wide; eyes near the corner of the mouth; fore nostril 
in the middle betw'een the eye and end of the snout, indistinct and 
without a tube ; and the hinder one rather on the outside of the 
thin lip. The pectoral fin is about half as long as the mouth. 

Nasal teeth, five on the border of the bone, and nine longer ones 
on the mesial line ; thirteen short and pointed ones on the vomer ; 
palatine teeth uniserial, anteriorly, becoming biserial under the 
eye. One species. 

Genus VII. IIerpetoichtiiys, Kaup. Jaws nearly of equal 
length; snout bluntish; gape wide; eyes approximating to the 
snout; head depressed, so that the eyes are rather more on the 
dorsal than lateral aspect; front nostril-tubes at the end of the 
snout, and the hinder ones at the commencement of the outer row 
of palatine teeth ; between the two there is a small cutaneous flap 
on the border of the lip. Pectoral fins pretty short. Six nasal 
teeth ; from nine to thirteen vomerine ones. Three species. 

Genus VIII. Brachysomophis, Kaup. Eye placed at the end 
of the first fifth part of the length of the jaws, or one of its own 
diameters from the tip of the snout; fore nostril-tube extraordi¬ 
narily short; the hinder one a short tube on the inner side of the lip 
under the eye; gill-openings very large, and approximated to one 
another. Pectoral fins comparatively small. Border of the lips warty. 

One species, B. liorridm, whose jaws are represented by figure 59. 
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Genus IX. Elapsopsis, Kaup. Gape of the mouth short; snout 
, elongated, obtuse, stretching beyond the mandible ; the short nasal 
tube wider at its external orifice than at its commencement; eye 
, approximating to the corner of the mouth. Pectoral very small but 
distinctly visible. Body about equal in length to the tail. Nasal 
teeth reflex, four in each row, with an odd one in front; vomerine 
teeth irregularly uniserial; palatine teeth uniserial anteriorly, be¬ 
coming biserial and sub-triserial. One species. 

Genus X. Mystuiopihs, Kaup. Snout spoon-shaped, its ex¬ 
tremity being dilated; fore nasal-tube rudimentary, and in the 
middle of the rostral expansion ; eyes over the middle of the jaws, 
and though the long head is depressed, tliey are more lateral than 
dorsal in their aspect; gill-openings large and near one another. 
Two species. 

GenusXI. M1JR.ENOPSIS, Lesueur. Headoval; snout notrauch 
elongated; hinder nostril rather on the outside of the thin lip. 
Pectoral as long, or somewhat longer than the long, straight rictus 
of the jaws. Teeth all of equal length. Three species. 

Gbnu.s Xll. Echiopsis, Kaup. Face short; eyes high-placed; 
fore nostril-tubes short; jaws deeply cleft. Pectoral fins pretty 
short, about half the length of the oral rictus. Nasal teeth seven ; 
three on the mesial line being the tallest; two rows of vomerines 
uniting at their }}osterior termination, biserial palatines, interior 
row composed of the smallest teeth; two rows on the mandible, 
the outer row being the tallest. One species. 

Genus XIll. Scytalophis, Kaup. Teeth all nearly of a size, 
divergent; anterior nostril-tube distinctly visible. Pectoral pretty 
well developed. All the teeth biserial except the nasals. Two 
species. 

Genus XIV. Leptorhinophis, Kaup. Snout pointed; tubes 
of the anterior nostrils dependant; posterior nostrils situated be¬ 
fore the eyes on the border of the lips; eyes over the middle of the 
oral rictus. Pectorals developed'; anal and dorsal fin becoming 
higher near their terminations. Two species. 

Genus XV. Pisoodonophis, Kaup. Teeth all shortly conical, 
more or less blunt; anterior nostril-tube projecting; eye approxi¬ 
mating to the corner of the mouth. Pectoral more or less fully de¬ 
veloped. Eighteen species, some of them all of one colour, others 
spotted or banded. Eighteen species. 


Sub-Order II.— APODALS WITH APvTICULATED FIN 
KAYS. 


water lagoons of the wanner parts of Soutli America, Elassiflca- 

Giiiana, Surinam, Cayenne, Demerara, Guyaqnil, Ecuador, Ala- 

lacopteri. 



Fig. 66. 

Rhamphichthys MUllcri. 

The Gyivinotid^ arc apodals, but cannot be associated 
with the Eels in the sub-order of Serpen tiform Apodals, owing 
to the considerable differences of their organization. Their 
jaws are complete, they are furnished with ribs, and their 
fin rays are jointed or branched, in which respect they differ 
from the preceding sub-order, the chief point of agreement 
being the want of ventral fins. The Gymnotidee want also 
the dorsal; but one of the genera lias a curious long ray, 
which commonly lies in a furrow along the top of the 
rounded back, glued down by mucus. It is named by 
German ichthyologists “ peitsche,” or ‘‘ the whip,” and is 
considered hy Dr Kaup to be a representative of the adi¬ 
pose fin on the tail of the Salmonidce, One of the most 
curious parts of their structure is the forward position of the 
vent, which in most of the Ehamphichthl is before the eye ; 
and in these the anal begins between the gill plates, and 
extends along the ventral edge of the fish, while the rounded 
hack is destitute of a fin. Examples of a similar forward posi¬ 
tion of the anus occurs in some other families, but they are 
very scarce. The GymHotldce inhabit the rivers and fi'esh- 
VOL. XII. 



Fig. 67. 

Stcrnarchuz Bonapartii. 

New Granada, and Brazils. The best known species is 
Gi/mnotus electricm^ or the Electric Eel. This animal has 
been well described by Dr Garden of Charlestown, by 
John Hunter, and by Humboldt. It is remarkable for the 
violence of its electric shocks, which are often so jiowerful 
as to stupify a man or a horse. The researches of Hunter 
detected an electric organ in the posterior part of this fish 
consisting of four longitudinal fasciculi, which occuj)y one- 
half the thickness of the part in which they occur, and 
about one-third of the whole animal. The larger ]iair lie 
above, the smaller below. Each fasciculus is composed of 
flat partitions or septa, with transverse divisions between 
them. The outer edge of the septa ap})ear in nearly parallel 
lines in the direction of the longitudinal axis of the body, 
and consist of thin membranes, which are easily torn; they 
serve the same purpose as the columns in the analogous 
organ of the Torpedo, making the walls or abutments for 
the per|)endicular and transverse dissejiiments, which are 
exceedingly numerous, and so closely aggregated as to seem 
almost in contact. The minute prismatic cells, intercepted 
between these two sorts of jdates, contain a gelatinous mat¬ 
ter ; the septa are about one-thirtieth of an inch fi*oni each 
other, and one inch in length contains a series of 240 cells, 
giving an enormous surface to the electric organs. The 
whole apparatus is abundantly supplied with nerves fiom 
the myelon ; and these nerves are seen coming out in 
pairs from between the vertebrae. In their course they 
give out branches to the muscles of the back, and to the 
skin of the animal. In the Gymnote, as in the Torpedo, the 
nerves supplying the electric organs are much larger than 
those bestowed on any part for the purposes of sensation or 
movement. Hunter thinks, however, that these nerves are 
more considerable in point of size in the Torpedo than in 
the Gymnote, These organs are attached loosely to the 
muscles of the back whicli He between the larger fasciculi, 
and they are immediately connected with the skin by a 
loose cellular texture. Humboldt has given a very interest¬ 
ing and lively description of the mode of capturing the elec¬ 
tric Gymnote, as practised in South America, near the town 
of Calabozo. 

These fish abound in the stagnant pools of that vicinity. 
The Indians are well aware of the danger of encountering 
the Gymnote when its po^^ers are unexhausted. They 
therefore collect twenty or thirty ^vild horses, force them 
into the pools, and when the fish have ^exhausted their 
electric batteries on the poor horses, they are laid hold of 
without difficulty. The horses at first exhibit much agita¬ 
tion and terror; they are prevented leaving the ])Ool by an 
inclosing band of Indians, who goad them with bamboos 
whenever they attempt to escape, The Eels,” says Hum¬ 
boldt, “ stunned and confused by the noise of the horses, 
defended themselves by reiterated discharges of their elec¬ 
tric batteries. For some time they seemed likely to gain 
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Classifica- the victory over the horses and mules; these were seen in 
tlon—Ala- every direction, stunned by tlie frequency and force of the 
^^pten. (Q disappear under w’ater. Some horses, however, 

rose again, and, in spite of the active vigilance of the In¬ 
dians, gained the shore, exhausted with fatigue; and their 
limbs being benumbed by the electric explosions, they 
stretched themselves out upon the ground ” I remember 
the superb picture of a horse entering a cavern, and terri¬ 
fied at the sight of a lion. The expression of terror is not 
there stronger than what we witnessed in this unequal eon- 
diet. In less than five minutes two horses were already 
drowned. The Eel, more than five feet long, glides under 
the belly of the horse or n u^e ; it then makes a diseharge 
from the whole extent of its elcetric organs, which at once 
attaeks the heart, the viscera, and especially the gastric 
plexus of nerves ” ‘‘ After this commencement, I was 

afraid that the sport might end very tragically. But the 
Indians assured us that the fishing would soon be finished, 
and that nothing is to be dreaded but the first assault of the 
Gi^nnotus, In fact, whether the galvanic electricity is ac¬ 
cumulated in repose, or the electric organ ceases to perform 
its functions w'hen fatigued by too long-continued use, the 
Eels, after a time, resemble discharged batteries. Their 
muscular motion is still equally active, but they no longer 
have the power of giving energetic shocks. When the 
combat had lasted a quarter of an hour, the mules and 
horses appeared less affrighted; they no longer bristled up 
the mane, and the eye was less expressive of suffering and 
of terror. They no longer were seen to fdl backw ards; and 
the Gymnotes, sw'imming wnth the body half out of the 
water, and now flying from the horses instead of attacking 
them, began themselves in their turn to approach the shore.’' 

The electric Gymnote is by no means fierce or voracious; 
but its electric organs are the instruments by which it pro¬ 
cures its prey, and defends itself against alligators and other 
enemies. It has been several times brought alive to Europe, 
and some experiments have been made on its electricity, 
which is conducted and insulated by the same substances 
as common galvanism. So common is the Gymnotus in 
some parts of South America, that, in the neighbourhood 
of Uritucu, a route at one time much frequented has been 
entirely abandoned, in consequence of the necessity of ford¬ 
ing a stream, in which many mules were killed every year 
by these subaqueous electric shocks. 

The genus Sternarchits Schneider w as so denominated 
from the anus being near the sternum. The Gymnarchus 
niloticm is named in Arabic ‘‘Del e far.” 


Sub-Order II.—APODES ARTIIUOPTERVGIL 

Dr Kaup, for the reason stated in the text, has separated Gym- 
notvs from the Serpentiform Apodals, and associated it w'ith Ster^ 
narchus and its allies, forming a group placed by him next the 
Jl/alacopten abdominales, but the want of ventrals necessitates 
its separation as a sub-order. 

F.VMILY L—GYAINOTID^. 

Eel-like, the back round, and without fins; pectorals; largely 
developed anal fin, extending either to the point of the tail, or leav¬ 
ing the extremity free; with or without teeth on the pre-maxil- 
laries, mandible, and palatines ; no teeth on the vomer; scapular 
arch attached to the head ; from the fifth vertebra onwards distinct 
ribs encompass the belly, and in many species are perceptible 
through the skin; stomach caecal; pancreatic caeca ; ovisacs pouch- 
shaped, and their outlets different from those of the Eels; vent 
and the genital papilla behind it on the coracoid bone, or still 
farther forward towards the middle of the mandible. 

The small fore-bladder under the second, third, and fourth ver¬ 
tebrae is pyriform or heart-shaped, and is double; the outer one 
being thick, white, and easily torn ; the inner one transparent, 
filled with a gelatinous fluid, and swimming loose in the outer one. 
This bladder is attached to the acoustic bones of the skull, and is 
connected by a fine chord with the simple posterior or ordinary 
swira-bladder, which chord divides, and with its fellow is attached 
to the stomach. The anterior double-bladder closely resembles 


that of the Catastomi (which is followed by two or three ordinary Classifica- 
swim-bladders), belongs to the organ of hearing, and corresponds tion—Ala- 
to the membranous labyrinth of the higher mollusk«. lacopteri. 

Gexus 1. Gy.mnotus, Linn. Sh’n entirely soft, and destitute of 
scales. Only one species is known, which resembles Carajms in the 
conformation of the head, position of the nostrils, and dentition ; 
but the anal Jin reaches the pouit of the tail. Head oval, flatly de¬ 
pressed; mouth not opening quite as far as under the eyes, fur¬ 
nished with broad lip.s of equal length ; fore nostril a small tube 
in a bell-shaped su 2 >crficial depression above and towards the end 
of the lateral lip; hinder nostril distant about the diameter of the 
eye from the first one, behind and above it. Longituditial and trans¬ 
verse rows of pores in cup-shaped depressions on the top of the 
head; also a row on the mandible; lateral line indicated by a row 
of distant pores. 

About fifty pointed teeth on the upper jaw, and sixty on the under 
one ; a second row behind the middle of the upper ones of about six 
teeth ; along the .symphysis of the mandible two short rows, each 
with two toothlets. Vomer, roof of the mouth, and tongue furnished 
with lateral, projecting, dentated membranous edgings. A’^ent be¬ 
fore the gill-openings; behind it a small orifice and a small, slen¬ 
der papilla. Pectorals and anal fin enveloped in a thick skin which 
conceals the rays. One species. 

Genus II. 0.\rapus, Alull. and Trosch. (Carapus, Cuv . partim.) 

Broad, depressed, fattish snout; a row of pointed teeth; scales. No 
caudal fin. Fore nostril a short tube in a notch near the corner of 
the mouth; hinder one before the eye, open and distinct; eyes 
shining through the skin ; five broad, flat branchiostcgals; anal fin 
extending almost to the end of the tail; under lip longer than the 
upper one. Scales of the back and lateral line of equal size. Two 
species. 

Gkxus hi. Sternopygus, Aliill. and Trosch. Card-like teeth 
in numerous rows; small mouth. Body and head compressed; head 
short; small jaws; occasionally traces of card-like palatine teeth. 

Tail slenderly prolonged, w ithout a caudal fin. Scales of the lateral 
line mostly larger than the others. 

This genus has the aspect of a Fierasfer. Four species. 



Fie. 

lihamphichthys Artedi. 

Genus IV. Rhamphichthvs, Aliill. and Trosch. A small 
mouth; no teeth ; snout more or less tubularly elongated, and 
provided with small pores ; nostrils not tubular. Head and body 
compressed, and wdth an exception scaly. Anal fin long, but leaving 
the end of the tail free. 

The species divide themselves into two groups :— 

1. Snout short; largely developed genital papilla. Anus behind 
the third part of the head; and anal fin commencing at the point 
of the pectoral. Tw'o species. 

2. Anus u nder or before the eye, and the anal commencing before 
the gill-opening. Seven species. 



Genus V. SterN-\RCIius, Schneid. Having a small normally 
formed caudal fin. A crowd of teeth on the 2 >re-maxillaries, and 
two row's of recurved ones on the mandible; no tooth on the sym¬ 
physis. Head and body laterally compressed, the former naked, the 
latter scaly. In the middle of the dorsal surface of the tail an elas¬ 
tic ray, which, in the living fish, lies in a farrow and is kept firmly 
there by the dermal mucus (this ray is homologous with the fleshy 
fin of the Sahnonidee); anus before or under the eye; eye shining 
through without a lid. Nostrils like small pores. Four branchi- 
ostegals in the gill membrane. Three species. 
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Classifica. Sdb-Okder III.—MAL ACOPTEROUS ABDOMINALS. 

tion—Ma- 

locop teru^ CLUPEOIDS OR HERRING FAM.LY. 

The species of this family are so numerous, and many of 
them are so much alike, that inucli confusion prevailed 
respecting those described by the older authors and the 
many nominal ones recently introduced into our lists by 
modern ichthyologists who were not in circumstances that 
enabled them to profit by the examination of specimens 
preserved in rich museums. M. A^ilenciennes has tlirown 
a flood of light into the darkness that previously existed; 
and it is on his labours that w^e almost solely rely in our 
notices of the families described in the Histoire des Poissons^ 
subsequent to the death of his illustrious predecessor, 
Baron Cuvier. He has made use of the varieties of den¬ 
tition, so great in this family, to characterize his groups ; also 
of the position of the ventrals and of the length of the anal. 
The comparative length of the mandible has also been taken 
into consideration by him ; in most it projects beyond the 
snout; a second group is characterized by the snout, owing 
to die elongation of the nasal, jirojecting beyond the pre- 
maxillaries ; which, then, instead of crossing the upper edge 
of the orifice of the mouth transversely, descend on the 
sides. In some, the maxillary is prolonged far beyond the 
corner of the mouth. I'here are diversities also in the fins: 
in certain species the anal and caudal are united ; and in 
some, a greater or smaller number of the rays of the pec¬ 
toral are prolonged into slender-jointed filaments ; others 
again have the anal and caudal united, while the form of the 
mouth varies. We can notice only a few of the species of 
this family. 

Clupea harengtts^ Lin. (The Tderring.) The investiga¬ 
tion of the habits of this fish has not received that attention 
which its importance as an article of food to the inhabitants 
of this country demands; and there are several circum¬ 
stances respecting its economy which still require farther 
examination. It is generally believed that the Herring in¬ 
habits, in winter, the depths of the Arctic Ocean, or other 
seas in northern latitudes, and that during the rest of the 
year it makes migrations southwards. In summer and 
autumn it appears on the north and west coasts of Europe 
in immense shoals, and about the same season it arrives 
at some parts of the coast of America and Asia. It has 
been supposed that those coming from the north divide into 
two detachments, one of which proceeds along Newfound¬ 
land to America, the other along Norw'ay to the south of 
Europe ; and that one subdivision of this second detach¬ 
ment goes up the Baltic, w'hile the other proceeds along 
Great Britain, Ireland, Germany, and France, as far as the 
w estern coast of Spain. 

This is the description of the annual migrations of the 
Herring given by Pennant; lint some doubts have been en¬ 
tertained as to its accuracy, from the circumstances,—U/, 
That while in some places the Herrings do not make their 
appearance for years, in others they are taken in abundance 
all the year round; and, 2d, That they have never been 
observed on their return northwards. Other naturalists 
suppose that they come merely from the deep into shallow 
w'ater during the spawning season, and that in so doing 
they do not make any very lengthened journeys. In truth, 
we are not as yet furnished with sufficient data to decide 
the question; but, in the meantime, we do not feel in¬ 
clined entirely to reject the generally received opinion, 
that the Herrings migrate from north to south in summer 
and autumn. 

In migrating, the Herrings proceed in vast troops,—so 
great, indeed, that the sea is sometimes covered with them 
for miles, and that they have even been known to be 
stranded or crushed in immense quantities in confined 
bays, or when thrown by the wdnd or by currents upon 


the shore. The shoals are said to be generally preceded Classifica- 
sometimes for days, by one or two m lies. The largest tion—Ma- 
generally go first, to act in some measure as guides; and 
as they proceed onwards, immense numbers fall an easy 
and unresisting prey to rapacious birds, or to their own not 
less rapacious kindred of the sea. 

It is generally believed that the Herrings captured far 
north are larger, fatter, and of a better quality than those 
of the south; and for this reason, in the montli of July, our 
fisliermen go out to meet the shoals as far as Orkney and 
Shetland. The greatest number are taken on the coasts 
of Norway and Sweden, in the first of which countries it 
is said that about 400 millions are taken in one year, and 
sometimes 20 millions in a single fishery. The inhabitants 
in the neighbourhood of Gothenburg, in Sweden, take as 
many as 700 millions in a year. Herrings are fished also 
in great quantity in tliis country, Germany, France, Hol¬ 
land, the United States, and Kamtschatka. 

The average size of the Herring is stated to be about ten 
inches. According to Ur Knox, the females are consider¬ 
ably larger than the males ; the largest female he found on 
the east coast of Scotland measuring eleven inches, the 
largest male nine indies and a half. It does not appear to 
be precisely known at what age they attain their full size. 

Considerable doubt has at all times prevailed regarding 
the food of the Herring. They were generally stated to 
live on small crabs and Hshes, and on a minute crustaceous 
animal named by Fabricius Astacus harengunu But this 
w'as chiefly matter of supposition ; for most jiractical fisher¬ 
men described the stomach of the fish when in good state 
as quite empty, or, at most, as containing a little brownish 
mucus ; and it has ajipeared difficult to reconcile the fact, 
that it is when the stomach ajipears thus empty that the 
fish is in its best condition, viz., fullest, with the finest fla¬ 
vour, and most capable of kecjiing,—with the notion, that 
when it appears upon our coasts it has quitted its natural 
feeding ground, and has been longer and longer in a state 
of starvation the more southern the latitude in which it is 
found. Dr Knox’s interesting observation, that the prin¬ 
cipal food of the Salmon and Vendace consisted of minute 
crustaceous animals, led him to examine carefully with the 
microscope the brownish matter contained in the alleged 
empty stomachs of the Herring; and he then formed the 
opinion, that this matter consisted of the debris of a very 
minute entomostraeous animal. 

It is well known that the Herrings caught upon the east 
coast of Scotland are much inferior to those taken on the 
west coast, and more particularly to those of Loch Fine, 
and other lochs of Argyleshire. Dr Knox states that the 
Herrings taken near the Firth of Forth in July are foul, or 
are engaged in spawning, while those of the west coast, in 
the same season, have the organs of reproduction very 
slightly developed; and he conjectures that that species 
of crustaceous animal which forms their appropriate and 
most favourite food may exist abundantly in the bays on 
the west coast of Scotland, and either not at all, or not in 
sufficient quantities, along our eastern coasts It appears 
to be chiefly after these fishes have been absent for some 
time from their proper feeding places that they eat marine 
worms and small fishes ; and when so feeding, they lose 
much of their flavour, and run rapidly into putrefaction 
after being captured. The time of spawning seems to vary 
considerably, both in the same and in different districts; 
so that we may have spring, summer, and autumn herrings, 
as we know tliey have in some parts of the Baltic. Dur¬ 
ing the spawning season they are seen to rub their bellies 
against the rocks or sand. As many as 68,606 eggs have 
been counted in one female. The young do not accom- 
jiany the larger herrings in their migrations. M. Valen¬ 
ciennes, after reviewing many facts collected by different 
observers, comes to the conclusion that the Herrings arc 
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Classifica- not nice in their selection of a spawning place, depositing 
tion—Ma- their eggs at the bottom of the sea, sometimes on sand, 
lacopteri. sometimes on naked rocks, occasionally in sub-marine 
meadows, in the eddies of currents, at the mouths of rivers, 
or in the sea far from the shore where the water is tranquil 
They change their places of resort, occasionally wholly de¬ 
serting their former haunts. For a hdl account of what is 
known of the economy and habits of the Herring and its 
fisheries, w^e must refer to the Histoire des Poissons (Cuv. 
and Valen.), voL xx., and to the article on Fisheries in 
this Encyclopaedia. The Herring fishery of France, carried 
on by the inhabitants of Normandy, dates as far back as a.d. 

1030, according to documents still preserved. That of Eng¬ 
land lias been traced to a still higher date; it is named in the 
records of the Monastery of Evesham as a source of revenue 
in 709 A.D. ; and in the annals of the Monastery of Bark¬ 
ing, tlie tax levied upon it is called Herring-silver. In Ice¬ 
land the Herring fishery seems to have been so important 
at an early age, that the word sild (Herring) enters into the 
conij)osition of the names of many mountains in that island. 
Harengida sprattus, Valenc., is the Sprat, so abundant on 
the English coasts at certain seasons, and from its cheap¬ 
ness is an aliment that serves to vary the diet of the poorer 
classes. It is the Sprfette^sild the Danes, many of whose 
sea-terms and names of fish and implements for fishing, have 
been preserved with slight alteration in the north of Eng¬ 
land and Scottish Inwlantls. A second species is named 
Blanquette by the French in the IMediterranean, and is so 
like the Sprat that most ichthyologists have confounded the 
two. Pofjenia alha, Valenc., is the renowned “ White- 
bait’^ with which our ministry always regale themselves 
after winding up their parliamentary labours for the session. 
Mr Yarrell’s able account of it exhausts its history, and need 
only be referred to here. Alausavidgaris^ L’Alose of the 
French, and the Shad of the English. Ausonius of Bor¬ 
deaux, who flourished A.D. 380, in his poem on the JMoselle, 
mentions the Shad as the food of the common people— 

“ Stridente?qae focis opsonia pleb:s alaugas.” 

Alnusa pilchardus^ the Pilchard so plentifully caught in 
its season on the Devonshire coast, and consumed by the 
inhabitants of that county in pies, in which the heads of the 
fish ]}rotrude through the crust, to denote the nature of the 
contents. It is the Sardinia of the Spanish peninsula and 
^Mediterranean Sea, and the Ceilan of the French fisher¬ 
men. Its fishery is important to the inhabitants of the 
south of England, Brittany, Portugal, and Gallicia. At 
St Yves in Cornwall, 250,000 have been caught in a single 
draught, and few who have visited Lisbon hut must have 
admired the fleets of sharp-built latine-sailed boats, named 
“ Bean-cods,” issuing from the Tagus, to carry on a fishery 
so invaluable to a Roman Catholic pojnilation. 

Engraulis e7icrasicholus^ the Anchovy, is another cele¬ 
brated member of this family, very plentiful in the Mediter¬ 
ranean, and found on the coasts of Greenland, Jutland, and 
the Baltic; it is occasionally caught in the Irish C’hannel, 
but is rare on the English side of the British Channel, 
though it has been taken, according to IMr Yanell, on the 
Hampshire coast, and on Dagenham Breach below Black- 
wall. Formerly it was more abundant in the British seas, 
and several acts of parliament j^assed in the reign of Wil¬ 
liam and IMary regulated its fisheries. It was also a century 
ago plentiful on the coasts of Brittany, though by no means 
so now. 

Under the head of Fisheries the statistics of the deep- 
sea fisheries of Great Britain are fully entered into, and their 
great importance as a branch of national industry shown in 
detail. There arc, however, wide fields for the employment 
of British capital in the East, where the supplies are inex¬ 
haustible, and the demand in the China and other markets 
exceedingly great. Coilia Plagfairi is represented by fig. 
17. The Alausa toll (Cuv. and Val) is the subject of a 
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very extensive fishery on the coast of Sumatra, for the sake Classifica- 
of its roes, which are salted and exported to China, the dried tion— Ma- 
fishes themselves being sent into the interior of Sumatra, iacnpteri. 
The fish is named “ Trubu” in the IMalay tongue, is about 
18 inches long, and between fourteen and fifteen millions 
are caught annually with very rude tackle. 

Another of the Hendng tribe, the Engraulis Brownii, is 
exceedingly numerous at all seasons in the Straits of IMa- 
lacca, and at the mouths of the Ganges. From it a delicious 
condiment named “Red fish” is prepared by adding vinegar 
made of the Juice of the Cocoa palm, ginger, black ))cp])er, 
and powdered red-rice to the salted fish. Dnssundera 
acuta and Clupeonia perforata, also members of this family, 
are taken at Penang, and brought to table under the deno¬ 
mination of “ Sardines.” They are said to have a delicate 
flavour; but the Meletta venenosa, which occasionally 
visits those seas in shoals, is poisonous, and has jwoduced 
death wdien eaten hy mistake for the “Sardine.” The 
poisonous fish has red eyes. These facts are fi om Dr Cantor, 
w'hose work on the Malayan fishes goes more into detail. 

Sub-Order III.—ABDOMINALES. 

Family I.—IIETEROPYGII. 

Tellkampf characterized this family from the blind fish found 
in the Mammoth Cave of Kentucky, Amhlyo-psis spelc^ui. It is dis¬ 
tinguished from the other 'Phy^ostomi ahdominales by the position 
of the vent on the throat before the veutrals, and small eyes 
covered with skin; it possesses no accessory gills, no adipose dor¬ 
sal ; a simple swim-bladder; a caecal stomach; and pancreatic 
ca?ca. The very forward position of the anus occurs in other fa¬ 
milies, notably in Gymnotidcc, also in several of the TVcttioVrfo?, and 
Lophiidce. Dr Wyman, on examining the fish, could discover no 
ocular speck, but a pretty large optic nerve. Agassiz is inclined 
to consider the Amblyopsis as an aberrant form of the CyprirJdce^ 
but until he has investigated its embryology he reserves his deci¬ 
sion. 

Genus I. Amblyopsis. Characters those of the family. 

Genus II. Cholooaster, Agassiz. Habit that oi Amblyopsis, 
but it has eyes; it has likewise a guttural anus, hut wants the 
veutrals wholly. There are two horu-like processes on the snout. 

One species, C. cornntus. 

Family II.—APHRODEIRIDiE, Bon. 

This family, founded on a single species, is placed by the Prince 
nf Canino in the order of Heteropygii, comprising Amblyopsis also. 

Both agree in the guttural position of the anus, but M. Valenci¬ 
ennes places Aphrodederus among his I'ercoids, near Pomotis. The 
characters of the family are these of the genus. 

Genus I. Aphrodederus, Lesueur. tScaly Acanthopteri, with a 
single dorsal on the summit of the fusiform body ; pectorals and 
subbrachial or abdominal veutrals ; anus before the pectorals, under 
the gill-openings ; branchiostegals six. No spine in the veutrals ; a 
spinous point to the operculum, and crenatures on the suborbitar 
scale bones. Scales ctenoid. Stomach very small, siphonal, gut run¬ 
ning forward from the anal fin in a canal among the muscles of the 
abdomen to the anus, which opens just behind the edge of the bran- 
chiostegal membrane. Air-bladder large, simple, with round ends. 

Milts communicating with the anal opening by a long canal which 
follows the intestine. One species. Lake Pontchartrain. 

Family III. CLUPEID^E, Valenc. 

Scaly fishes, without an adipose fin. Body generally elongated 
and very much compressed; belly thin and trenchant, frequently 
denticulated hy the edges or points of a series of dermal bones. 

Scales always present on the body, hut easily detached. No spinous 
rays in the fins; ventral fins nearly in the middle nf the body ; 
dorsal fin always solitary; moderately long pre-maxillary hones con¬ 
joined with the maxillaries to farm the upper border of the mouth 
(this character they possess in common with the Salmonidcc)', maxil¬ 
lary composed of three jdeccs easily separated. 

Gill-openings very large; rakers of the branchial arches long, and 
projecting tow ards the mouth ; no accessory gills present. Ribs long, 
and with their epipleural spines very slender; the latter diverg¬ 
ing from the parapophyses and neurapophyses of the vertebrm, as 
wrell as from the ribs; points of the ribs connected with the dermal 
osseous scales on the edge of the belly. Stomach csecal, often fleshy ; 
pyloric caeca numerous and long. Ova (roe) very numerous, and, 
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Classifica- spawning time, occupying much space in the belly, as do 

the male organs (melt). The air-bladdei* is always large, and 
lacopteri. ^ slender tube hy which it communicates with the apex of the 
^ ^ y cijecal cone of the stomach, or in some species with the dorsal side 

qP stomach or oesophagus; sometimes the air-hladder divides 
into two long conical processes posteriorly, hut this is rare; in all, 
its anterior end is simple and generally pointed, and does not pass 
before the centre of the first spinal vertebra, nor are there any 
ossicles intervening between its point and the acoustic capsule, as 
in the Carps; neither has the air-bladder of the Clu^^eidw any com¬ 
munication with the interior of the skull. 


Encrasiciiolus 

|,2. 

or Engraulis 

Odontoonathus 

14. 

COILIA 

13. 

Rgoenia 

6. 

Clupea j 

l^- 

Kowala 

[ 9. 

J 

Meletta 

10. 

Spratella 

8. 

Clupeonia 

7. 

Alausa 

11. 

Chatoessus 

15. 

Sardinella j 

> 2. 

11 ARENGULA 

3. 

Pristigaster 

5. 

Pellona 

4. 


ANALYTICAL TABLE OF THE CLUPEIDyE (Dum.) 
Mouth large. 

Anal separated from the caudal, 

Ventrals conspicuous.. 

Ventrals none, or scarcely visible., 

Anal coalescerit with the caudal . Coilia 

Mouth of moderate size, or small. 

Teeth visible on the jaws. 

Teeth on all the oral hones. Rgoenia 

Teeth on the tipper jaw and mandible | ^ 

only . ( 

Teeth on the upper jaw, mandible, and I 

pterygoids. 

Teeth on the tongue only . 

Teeth on the tongue and palatines . 

Teeth on the tongue and pterygoids . 

No teeth on any of the oral bones. 

Dorsal with all the rays connected. Alausa 

Dorsal with one isolated ray. Chatoessus 

No teeth on the vomer^ nor jaws^ hut on ( ^ 

the other bones . ( * 

No teeth on the vomer only. 

Anal short, far hack. 

Anal long. 

Ventrals none . 

Ventrals present . 

Genus I. Clupea, Cqv. Small pre-maxillary teeth ; crenatures 
on the maxillary so fine as to be discoverable rather by the touch 
than by the sight; fine teeth also on the symphysial portion of the 
mandible which projects farther forward than the upper jaw; a 
longitudinal band of larger teeth on the vomer; a similar one on 
ihc tongue; two or three very small deciduous teeth on the e.xternal 
edge of the palatines. Body elongated; hack rounded ; belly more 
or less compressed or trenchant according to the size the roe or 
melt has attained. Sixteen species. 

Genit.s II. Sardinella, Valenc. Teeth on the palatines, en- 
topterygoid, and tongue; none on the vomer, pre-maxillaries, 
ma.xillaides, or mandible. Specific characters derived from the 
forms of the gill-cover or other external part. Seven species. 

Genus 111. Hauenoula, Valenc. Teeth on the jaws, tongue, 
palatines, and entopterygoid.s ; no vomerine teeth. Ten species. 

Genus IV. Pellona, Valenc. Dentition of Ilarengula. Body 
very much compressed. Ventrals before the dorsal; anal long 
and low; edge of the belly strongly denticulated. Pectorals pointed, 
their first ray strong, though jointed, and long. Sixteen species. 

Genus V. Pristigaster, Ouv. Apodal Pelloncu. Air-bladder 
various : large and forked behind in some species. Four species. 

Genus VI. Rogenia, Valenc. Teeth on the vomer, palatines, 
entopterygoids, and tongue ; teeth also on the jaws, but scarcely 
visible. 

Genus VII. Clupfonia. Valenc. Teeth on the tongue and en¬ 
topterygoids only; jaws, vomer, and palatines edentate. Five 
species. 

Genus VlII. Spratella, Valenc. Teeth on the palatines and 
tongue only. Two species. 

Genus IX. Kowala, Valenc. Teeth on the jaws and entop- 
terygnids only; none on the tongue, vomer, or palatines. Form 
of Spratella. Two species. 

Genus X. Meletta, Valenc. A rough band on the tongue; 
no other teeth. Ten species. 

Genus XI. Alausa, Valenc. Teeth on the jaws deciduous and 
very small; no other teeth; a notch in the upper jaw. Air- 
bladder simple, pointed at both ends, and not extending before the 
third vertebra; air duct entering the conical point of the cmcal 
stomach. Twenty-two species. 

In the preceding genera the mandible is longer than the upper jaw. 
Genus XH. Engraulis, Valenc. ilouth large, snout pro¬ 
jecting. Nasal bone advancing before the jaws, concealing the 
small pre-maxillarie.s; raaxillaries slender, not prolonged behind the 
mouth ; vomer, palatines, and entopterygoids narrow, sustaining 


teeth sometimes very small. Gill-openings large. The species Clas.sifica- 

may he divided into two groups, by the elongation of the upper ray tion_Ma- 

of the pectoral, or by the absence of that character. Twenty-three lacopteri. 
species. 

Genus XII I. Coilia, Gray. Maxillaries large, their posterior 
ends passing the gill-opening. Dorsal far forward ; upper rays of 
the pectoral prolonged into slender filaments, and divided nearly 
to their base. Tail generally much compressed and tapering to a 
point, with a long low anal united to the caudal ; there is an ex¬ 
ception to this character in a species which has the tail abbreviated, 
and the caudal wide and rounded. In other respects the genus 
corresponds with Engraulis. Six species. 

Genus XIV. Odontognattius, Lac. ((7naiAo6o7MS,Schn.) Body 
greatly compressed ; helly trenchant and very strongly denticu¬ 
lated, from the throat to the anus. No ventrals; dorsal very small, 
far back on the tail; anal very long and low, extending to near the 
forked caudal; pectorals moderately long. Mouth small; mandible 
passing the upper jaw, which is truncated, with the small pre-max¬ 
illaries lying transversely ; maxillaries long, wide in the middle, 
projecting backwards beyond the mandibular joint. Teeth on the 
jaws, palatines, entopterygoids, and tongue; none on the vomer. 

One species. 

Genus XV. Chatoessus, Cuv. Mouth small, edentate; pre- 
maxillaries small, with a medial notch which receives the sym¬ 
physial apex of the mandible and a fibrous lip, that runs backwards 
from it along the whole edge of the maxillary, the latter articulated 
to the nasal behind the pre-maxillaries ; first branchial arch uniting 
above the pharynx with its fellow, and sending a curious pectinated 
branch forwards beneath the roof of the mouth. Body in general 
high, oval, and short; helly strongly denticulated. Pectorals and 
ventrals small; first ray of the dorsal frequently prolonged. Sto¬ 
mach muscular; pyloric casca very numerous, united by cellular 
tissue into a glandular mass, which fills great part of the belly ; ova 
not inclosed in a sac, hat dropping into the general cavity of the 
abdomen. Twelve species. 

Genus XVI. Amblooaster, Bleeker. Small pre-maxillaries; 
the maxillaries constituting most of the upper half of the mouth. 

Body elongated, compressed; helly rounded, without serratures. 

No teeth. Head naked above; eyes half covered by a membrane ; 
cheeks venous; five branchiostegals, Indian Ocean. 


SALMON FAMILY. 

The progress of Ichihyology in the last half century has 
been rapid, as might be expected of a science which had 
been previously greatly neglected, but whose importance 
was at length acknowledged. The old generic groups of 
fishes were first characterized as families, and afterwards 
having, hy the discovery of new forms diverging more or less 
from the characters of tlie typical species, and having, 
moreover, been found in many instances, hy the more 
correct investigations into fheii* structure that were insti¬ 
tuted, to include heterogeneous assemblages, were broken 
uj) into several genera, families, or even into groups of a 
higher order. The genus Salmo of Artedi is an example 
of this. That ichthyologist included in this group all fish 
which have fi’om twelve to nineteen branchiostegals, teeth 
on the jaws, and a dorsal standing over the ventrals, with 
an adipose fin on the tail. Linnaeus modified this classifi¬ 
cation somewhat, and at length three great families have 
grown out of tlie single genus Salmo, one including all 
the Salmonoids, with the cheeks or the whole head covered 
with scaleless integument, being tlie group comprised in our 
talile under the name of Salmonidre. The (Jharacini., a 
second family of fishes formerly associated with the Salmon, 
is characterized hy tlie small number of its branchiostegals, 
a very small mouth, great variety of dentition, almost always 
in many rows, hut rarely with any on the tongue, and with 
a divided air-bladder. The ScopeUdcpx^ the third family of 
this stock, being distinguished from the others hy the 
maxillaries not forming part of the orifice of the mouth. 
Some smaller detachments have also been made, as the 
Erifthrinidre and Mdcrodons. 

Salmo, Cuv. The fishes which constitute this genus 
are of great importance, and are by far the most esteemed 
and valuable of all those which inliabit the fresh waters. 
The value of the fisheries, with the nunilier of men en¬ 
gaged in them, is very great, and the exjiense of the mate- 
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rlah which are employed in the ca})ture of one or two 
species is immense. In Britain they are mostly consumed 
in the great towns, either in a recent or |)re])ared condition. 
In the north of Europe and America numbers are salted or 
otherwise cured for exportation. 

Tile male fish has the nose elongated and the iindcr-jaw 
hooked during the breeding season. The silvery colours 
change to gray and red. The species inhabit the sea and 
fresh waters. Some migrate at the breeding season ; all 
spawn in shallow streams, and both sexes assist in forming 
the sjiawning bed. They inhabit Europe, Asia, and Ame¬ 
rica. At the commencement of the genus stands,— 



Fig. 70. 
Salmo snlar. 


Sabno salar, or common Salmon, a species which like¬ 
wise occupies the foremost place in the estimation of both 
sportsman and epicure. The Salmon is a fish of great ele¬ 
gance, combining a form fitted alike for strength and swift¬ 
ness ; and its depth and thickness, w hile in good condition, 
are so proportioned to its length as at once to convey the 
idea of a pleasing symmetry. The body above is of a rich 
bluish or greenish gray, changing below' to silvery, sprinkled 
above the lateral line w ith rather large sub-cruciform black 
spots, a few' of w hich at the slioulders generally extend be¬ 
low' the line. The characters wiiich distinguish it fi'om its 
British congeners are the different form of the ojiercular 
bones, wdiich show' a rounded outline to the posterior edge 
of the gill-covers, the longest diameter of w hich to the nose 
w’ould be in a line through the eye, while in all the other 
British migratory species the same line would pass much 
below' the eye. The black inner surflicc of the pectoral fin 
is nearly a constant mark. The tail is forked in the young 
state, but fills up to a nearly square outline in the adult. 

The common Salmon inhabits the seas around Great 
Britain, and extends to the nortli of Europe and to Asia. 
It generally delays entering the rivers in great numbers 
until the streams become somewhat swollen by rains, 
although in the larger rivers there may be said to be a 
limited daily run. When the flood has fairly mingled w ith, 
and tQ a certain extent has saturated the estuaries, the rush 
of fish is often very great, especially if there has been a 
continued tract of dry weather. In the latter case they col¬ 
lect at the mouths of rivers, and are seen and often taken 
in vast numbers; but they do not then attempt an ascent, 
deterred perhaps by the clearness of the stream, or by some 
instinctive feeling that the w ater w'ould yet be deficient to 
carry them through. As the//*e^// approaches, however, an 
increased activity may be perceived; and, as far as we can 
judge, the change is probably indicated by the nostrils re¬ 
ceiving a sense of the mixture of the waters, by means of 
the large ramification of nerves with which they are sup¬ 
plied ; and to this same sense may perhaps be attributed 
the singular fact of tlic greater proportion of Salmon return¬ 
ing to the very streams in w hich tliey were sj^awned. The 
fish, on entering the river, rush forward as long as the flood 
continues, seldom resting in their course during the time 
that the water continues discoloured. From ten to twenty- 


five miles daily is the rate, as far as can be ascertained, at Classifica- 
wliich they are supposed to travel. tion — Ma¬ 

in their more lengthened courses, where the rivers are ^^copteri. 
deeper and the interruptions less frequent, the rate at w hich 
Salmon travel is probably more rapid. 0\ir common kind 
{Salmo salar) makes its way by the Elbe into Bohemia, and 
through the Loire as far as the environs of Puy, in the an¬ 
cient Velay. We also know that it works its way u]) the 
Uhine, and visits a portion of the rivers of Sw itzerland, al¬ 
though the irresistible torrent of the Falls of Schafl’hausen 
]u*events its ingress to any part of the basin of the great 
Lake of Constance. It is an entire mistake to state its oc¬ 
currence in the Persian G\ilf, and equally absurd to say 
that, unrepelled by the gloomy terrors of a subterranean 
journey, Salmon from the Gulf, adorned by the fanciful Per¬ 
sians with rings of gold and silver, find their way into the 
Caspian. The non-existence of the supposed communica¬ 
tion, is of itself a pretty sufficient bamer, even did no other 
exist in the law's of nature, and w’ere light and atmosj)hcric 
air dispensable. M. Valenciennes states that it belongs not 
only to France, England, and Germany, but to Schleswig- 
Holstein, iVIecklenburg, Scandinavia, Iceland, and Green¬ 
land. It exists also in Labrador and Canada, and down the 
American coast to the Connecticut River, in latitude 41^° ; 
and either it, or a species so nearly allied to it as not to 
be distinguishable except by close com|)arison, abounds in the 
Arctic Seas w ashing the northern shores of the American 
continent. It does not frequent the rivers falling into the 
Mediterranean, though Dr Davy informs us, on the autho¬ 
rity of an intelligent observer, the clerk of the market at 
Malta, that a stray Salmon was once caught at that island, 
and brought to the market for sale. During nine months 
residence at Constantinople Dr Davy paid fi*equent, almost 
daily visits to the well-supj)lied fish market of that city, but 
never saw either Salmon or Trouts among the great variety 
of other fish that were there for sale. 

In our lower and clearer waters, however, they travel at 
a much slow'er rate than that above alluded to —vesting for 
some time in the pools by the way, and now and then 
taking a regiilar lie in some chosen spot, which they Anil 
return to daily as long as the river continues unfitted for 
their |)rogress. Upon the least accession, however, to the 
water, either directly or from some swollen tributary, they 
are again u|)on the alert; and it is often felt by them 
several hours before the quickest or most ex])erienced 
human eye can perceive a rise iqion the river. Having 
ascended to a considenyble height, they remain more sta¬ 
tionary, and proceed more sloAvly with the subsequent floods 
till the s|)aAvn increases in size. This increase, if not in¬ 
fluenced by, is at least so connected with, the coiniuence- 
inent of the colder Aveather, as then to ])roceed at a more 
rapid rate. As the spawn advances, the symmetry of tlu 
form is disfigured ; the female becomes disproportionatel; 
large, the colours lose the brightness of their silvery tints, 
and become dull and gray. The male becomes thin upon 
the back, the nose elongates, and the under jaw turns up in 
a large and strong hook, Avhich enters a hnlloAv in tlie nose 
before the pre-max illary bones. The colours and mark¬ 
ings become broAvn and red, those on the head and gill- 
covers being }>articularly brilliant, and disposed in lines 
almost like the marking of a Sparus, In this full breeding 
dress the male and female seek some ford or shalloAv stream, 
and commence to excavate a trench or furroAv (chiefly bj' 
the exertions of the female). In this the spaAvn is depo¬ 
sited, and impregnated at the same time, and finally covered 
Avith gravel by the exertions of the fish. The furroAv is 
generally fi*om six to nine inches in depth ; and Avhen the 
spaAvn has a])peared to be covered beyond that depth, this 
has occurred from some other circumstances— such as the 
stream or floods having carried doAvinvard additional masses 
of gravel, &c. After this great effort has been accomplished, 
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Classifica- ^otli sexes are reduced to a state of remarkable emaciation, 
tion— Ma- The elongated nose, and hooked jaw, and brilliant colours, 
lacopteri. are almost immediately lost; the old scales are cast, and 
tlie fish retire to some pool to regain their strength and 
complete their new clothing. They finally redcsWnd to 
the sea by easy stages, where their former condition and 
silvery lustre are regained, their strength invigorated, and 
all their functions so repaired as to enable them ere long to 
renew their visit to the flowing streams, again to multiply 
their race. 

rile ova continue covered by the gravel during the win¬ 
ter, and begin to vivify from about the end of March to 
the commencement of Ajiril, The fry remove from under 
the gravel when nearly an inch in length, with the ovum 
still attached; and at this period, if the spawning bed or 
furrow be turned up, it will appear in motion. We refer 
to the article Fisheries for the details of Mr Shaw's 
observations, which prove that the young fish or Parr 
may remain a full year in the fresh water. On the eve 
of descending to the sea, the Parr assumes a more 
brilliant dress and becomes a Smolt. At this time it 
is from four to si.x inches in length, of a greenish gray 
above, silvery below, the scales extremely delicate and 
very deciduous. From the time the Smolts reach the sea, 
for two months or ten weeks, we lose sight of them, and 
can only infer their growth from the fact, that after the 
lapse of that period we find them again ascending the rivers 
with a weight of from two and a half to four pounds. They 
are then known under the name of Gilse or Grilse; and 
their size, as they ascend from the sea, increases with the 
advance of the season. The Grilse which thus ascend 
spawn during the ensuing winter, and are then entitled to 
the name of Salmon. Descending in a weak state (as be¬ 
fore mentioned), they return again in the summer of the 
following year, as fish of from ten to fifteen ])ounds weight, 
according to special circumstances, A third year would 
still increase their weight, as would several ensuing seasons, 
till the attainment of an enormous size. Pennant, for ex- 
amjde, mentions a Salmon which weighed seventy-four 
pounds; and although we now regard with something of 
wonder a fish which weighs even the half of that amount, 
yet there is no doubt that not many years ago Salmon of 
forty pounds were much more frequent than in these de¬ 
generate days. The absence of Salmon of the largest class 
from many of the Scottish rivers, where they formerly 
abounded, is in fact owing to the injudicious perfection of 
our fisheries, which occasions the constant capture of the 
species in the state of Grilse, or other early condition ; and 
the chances are by consequence greatly against any indi¬ 
vidual escaping the various dangers by which it is en¬ 
vironed, for such a succession of years as is likely to admit 
of its attaining to its full dimensions. The destruction by 
poachers, in the higher parts of the rivers, of the large en¬ 
feebled Kehs^ or fish which have completed their spawning 
operations, is also extremely prejudicial; for these indivi¬ 
duals (almost utterly useless as food at the time alluded to) 
would, if allowed to descend to the salubrious sea, ere long 
revisit their native streams, greatly increased in size, and 
fidl of health and vigour. A Salmon above fifty jiounds 
weight was taken, in 1835, at the mouth of the Leven in 
Dumbartonshire. The general capture that season was 
very great in Scotland. Nearly 800 were taken at one haul 
in a bay of the island of Islay; and our calculation, from 
accurate data, is, that for some time, about a Jnmdred thou¬ 
sand Salmon (including Grilse) were then shipped in Scot¬ 
land weekb/ from our eastern ports alone. A friend of our 
own lately saw a Salmon of sixty-one pounds weight on 
a fishmonger's stall in London ; and as these sheets are 
before us, we read in the Times of July 15, 1856, that a 


Salmon was caught at Chanonry Point, Moray Firth, Classifica- 
Fortrose, on the 10th, which weighed sixty-two pounds, tion —Ma¬ 
lt was sent to London, and purchased by Mr Barton, fish- lacopteri. 
monger, of Bishopgate Street. Similar causes have dimi- 
nished the Salmon in the northern parts of the United 
States of America. Hudson, in 1609, when sailing up the 
river that bears his name, ‘‘ saw great store of Salmons." 

Now a solitary Salmon straying thither is a rarity. 

Dr Davy has for some years been in the habit of record¬ 
ing his observations on the Salmonkhe, and has made, with 
his usual accuracy, a series of important experiments likely 
to throw much light on the distribution of species. From 
these, he concluded “ that the ova of the Salmon, in an ad¬ 
vanced stage, can be exposed to the ojien air, if dry, but a 
short time, at ordinary temperatures, without loss of vitality; 
but for a considerable time, if the temperature be low and 
if the air be moist; the limit in the former case not having 
exceeded an hour, u liilst in the latter it has exceeded many 
hours. The vitality of the ova was as well preserved in air 
saturated with moisture, as it tvoukl have been had they 
been kept in water. It was also preserved even when the 
ova ^\■ere included in ice, but if they were exposed to a 
temperature many degrees below the freezing point, pro¬ 
bably effecting their congelation, they were deprived of 
their vitality. Both the ova and young fish were capable 
of bearing a temperature of about 80° or 82° in w ater for a 
moderate time with impunity, but not without a loss of life 
at a higher temperature than 84° or 85°. A degree of 
saltness of water nearly equal to that of sea-water proved 
speedily flxtal to the ovum of the Salmon and to the young 
fish ; the same effect w'as produced on the young fish by 
brackish water of specific gravity 1016, but in a longer 
time; and when the solution is so diluted as to be re¬ 
duced to the specific gravity of 1007, the advanced ovum 
may be hatched in it, and the life of the young fish may be 
sustained in it for many days but mth diminishing power.’" 

From Dr Davy's excellent paper, the fact of temperature 
having a still higher influence on the distribution of species 
of fish than on the higher animals is apparent. An anadro- 
mous fish must have its range restricted not only by the 
temperature and suitableness in other respects of the afflu¬ 
ents of a river in which it deposits its roe, but also by the 
nearness to the equator of the mouth of that river. We 
may, therefore, find Salmon in the streams flowing down 
the northern side of a great xvatershed while they do not 
exist on the southern side, though the feeders of both river 
systems interlock at their sources. This Dr Hooker found 
to be the case with the Trouts, which are confined to the 
northern face of the Himalaya range. Dr McClelland has 
described a species, S. orienlalis^ which inhabits the afflu¬ 
ents of the Oxus. The parallel of 45° N. Lat. may be 
roughly considered as the southern boundary of the common 
Salmon in Europe, overlooking the feeders of the Atlantic 
rivers which rise to the southward of that latitude; and the 
parallel of 41° may be taken as the limit in America, advert¬ 
ing to the fact that the mean annual heat in a given parallel 
of the latter continent in the temperate zone, is fi*om 8° to 
15° of Fahrenheit lower than the parallel in Europe. The 
mean temperature of the year on these parallels lies between 
45° and 52° Fahrenheit, and the mean heat of the hottest 
month between 60° and 68° Fahrenheit. The heat of the 
waters of the rivers frequented by the Salmon will, of course, 
vary much less than that of the atmosphere, and fall far 
short of the hottest months. 

Ausonius, in his poem on the Moselle, which we have 
already had occasion to quote, says of the Salmon— 

“ Nec te puniceo rutilanteni viscere Salino transierim,” 
contrasting it with the characters of two other members of 


1 Phil. Trans., March 1855. 
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Ctassifica- the fiiniily, the Fario and Salar, by equally descriptive 
Hon—.Ma- lines which will be quoted when these fish are noticed, 
lacopteri. Fario argenieus of \ alenciennes, “ Truitc de iner on 
Truite argentee,” is stated by him to be identical with the 
Sfilmone Ciunherland of’ Lacepede, and with the Salnion- 
'riout of Varrellj tlie S. trutta of British ichthyologists. It 
is also according to the last-named author, the ‘‘ White 
'Broiit ” of Devonshire, Wales, and Ireland, but is more 
abundant in the rivers of Scotland, where it is named the 
Sea Trout. In the Nith it is taken in quantities, associated 
with young of’ other species, and sold, together with them, 
under the name of “Hirling;” but on attaining the larger 
size of several jiounds weight, it is distinguished as the Sea 
Trout. Its head and dentition are correctly figured in jilate 
92, fig. 1, A and B of ihe Fauna Boreali Americana. The 
Hirling has been named Salmo allnis^ and locally, ‘‘ Whit- 
ling.” In its largest state, or known under the specific 
title of S\ trufta, it enters the rivers from two and a half to 
six pounds weight in the end of JMay. It is of an elegant 
form, and possesses all the symmetry of the Salmon. The 
head is small, the hack remarkably broad when viewed from 
above; the tail slightly forked, and uide at the extremity 
of the web; the colour above greenish, inclining to bluish- 
gray, lower jiarts of the clearest silver; body above the line 
spotted, as in S, eriojc, with large, deep-black s])ots, but 
generally much fewer in number. The Hesh is pink, richly 
flavoured, and much esteemed for the table. It ranks next 
to that of the Salmon, and by many is esteemed more deli¬ 
cate than even that prized sj)ecies. The S. albm, or smaller 
and younger state in which it is found, is very nearly of the 
same proportion, form, and colours. They approach the 
mouths of the rivers in the end of July and commencement 
of August, in immense profusion, and immediately enter 
the fresh waters, where an angler may take almost any 
quantity witliout the exercise of great skill. In the North 
they form a perquisite to the taxmen or kayners of the Sal¬ 
mon fisheries—above a thousand being sometimes taken at 
a sweep of the net. In the Solway they are taken in equal 
abundance in houses of the stake-net, covered for the pur¬ 
pose with net of a small mesh, and are then carried to the 
various country markets, and during the height of the run, 
to the villages, in cart-loads, for sale. The flesh of this 
smaller fish (whether species or variety, as the case may be) 
is also pink, and delicately flavoured. Its food is likewise 
the same as that of the larger kind; in the sea small Crus¬ 
tacea {Talitrns locusta being a favourite and common food) ; 
in fresh water, aquatic insects, worms, minnows, or other 
small fish. They appear also to spawn rather earlier than 
the Salmon, and after the same manner. The colours of 
both sorts during the breeding season are deep-grayish 
black, slightly tinted with brown in the males; and at this 
time they offer a most marked contrast (being black and 
lean) to the symmetrical form and brilliant silvery tints of 
their perfect condition. It is of this fish that Ausonins, in 
his poem on the ^losellc, already quoted, says,— 

Teque inter species geminas, neutruraque, et utruraque, 

Qui necdurn Salmo, nec jam Salar, ambiguusque 

Amborum medio Fario intercepte sub oevo? 

thus well expressing tlie doubts .still entertained after a 
lapse of fifteen hundred years. 

Salar griseus ant cineicus^ Willughby and Ray. We 
have adopted these names as not subject to the same mis¬ 
apprehension with er/o.r, which our modern British ichthy¬ 
ologists have borrowed from Linnaeus, but I\l. Valenciennes, 
after much investigation into the synonyms of the Salmo- 
7iidce^ says that it is altogether impossible to discover at this 
day the species which the Swedish naturalist had in view 
when he characterized erio.r ; and M. Valenciennes has not 
recognised the S. grisens in the French rivers. The Eng¬ 
lish fish is named the Bull Trout, the Gray Trout, tlie 


Whitling, and the Round-tail, according to the district in Classifica- 
which it is taken. In Wales it is called the Sewin ; and tion— Ala- 
Donovan has given it the specifie appellation of Cambrisens^ lacopteri. 
but it is often eonfounded in the markets, and even by fish- 
ermen, with the Fario argerdcus. The same thing occurs 
in Dumfriesshire, the young of the two species on their first 
return from the sea being sold under the name of “ Ilir- 
ling.” They come u]) the river Nith from the Solway Firth 
with the tide, and are very jilentiful for a short time. Tlie 
best flavoured Hidings of the two are the yearlings of the 
Fario argentem; but the flesh of the Salar grisens is also 
red on coming from the sea, and seems to be more juicy 
and rich than that of older Bull Trouts. The Salar gri- 
setts reaches a weight of twenty-five pounds. It is thicker 
in proportion to its length than the Salmon ; the fins are 
much more muscular; the tail particularly so, and perfectly 
square at the end in all the stages of growth, while the dis¬ 
tance between the two extremes of the web is smaller pro¬ 
portionally than in any of the other species. The head is 
larger in proportion than that of the Salmon of a similar 
weight, and tlie Ojiercular covering is more lengthened. The 
toothing is very strong. The general colours are—above, 
greenish gray; tlie lower jiarts silvery white; the body 
above the lateral line being thickly covered with large cru¬ 
ciform black spots. In the breeding dress they assume a 
much blacker tint than the Salmon, and want much of the 
red markings. All the under parts, jaws, and cheeks, be¬ 
come blotched with deep blackish gray. The flesh is of a 
yellowish tint, and is coarse, except in the young state ; it 
has the least flavour, and is consequently less esteemed in 
the market than any of the other species. The hook of the 
under jaw of the male does not become so elongated as in 
the Salmon. The old fish commence to enter the rivers 
about the end of July, and appear to deposit their spawn 
and return to the sea about a month earlier than the Sal¬ 
mon. The young fish, of from two to three pounds weight, 
and in this state known as JVhitlitigs, enter the rivers about 
the beginning of June. In all its states it is a very power¬ 
ful fish, and feeds voraciously and indiscriminately. When 
hooked it springs re|)eatedly from the water, and runs (to 
use an angler’s exjiression) with extraordinary vigour to 
free itself. The River Tweed and its tributaries, and the 
Nith, the Annan, and Esk, which fall into the Solway, are 
the principal Scottisli localities for this fish. 

Salmo liamatiis, Cuv., is described at length in the His- 
toire des Poissons^ and reasons assigned for tiissenting from 
the opinion of Agassiz who holds that it is the male of 
Salmo salar, Salmo hueho is the Salmon of the Danube, 
where it attains the weight of 301bs, and it is reported, even 
ol’ GOlbs. Gesner says that its flesh is white, and less 
agreeable than that of the common Salmon; while Corniile 
says that it has a good flavour, but is a little dry. The 
huebo spawns in June, in hollows excavated in the gravelly 
bottoms; the male and female working together and hiding 
themselves in these hollows from the nets of the fishermen. 
jMr Reissinger has verified these observations in Hungary, 

In Galicia this fish is named “ Reo.” It is a mistake to 
suppose that it is an inhabitant of the British waters. S, 
umbla^ a fourth species, is common in the eastern ])arts of 
France, in Switzerland, and the Tyrol. It is the JJOmbre 
chevalier of the French, and M. Valenciennes considers it 
to be identical with tlie Charr of England, the N. carpio of 
the Fauna Daniea^ and the “ Kcbleriksoak” of the Green¬ 
landers and of Otho Fabricius ; and he quotes, witli com¬ 
mendation, ]\Ir Yarrelfs figure of the Northern Charr, as 
enabling him to recognize the species. JM. Valenciennes 
rejects the Linnean name of alpimts, applied by most 
English ichthyologists to this species, as he says that re¬ 
ferred to a different species. He retains, however, the 
name of S. salvelinus for the other English Charr, though 
that also was differently used by Liniucus; but it is the fish 
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Classifica- SO named and figured by Bloch, as lie has ascertained by an 
tion—Ma- examination of specimens from the same locality where 
lacopteri. procured his. 

Salmo umhla is abundant in the English lakes, and in 
the greater number of those in the north of Scotland, when 
of any considerable extent; but more seldom seen there, 
from the absence of the practice of netting^ and the general 
unwillingness of Charr to take a fly or bait. This fish is of 
great repute in the Lake of Geneva, and is also found in 
many of the alpine lakes of northern Europe. The com¬ 
mon Charr reaches a considerable size, being sometimes 
taken in Britain above 2 lbs. in weight, although the more 
usual weight is under three quarters of a pound. Wlien in 
full condition, it is a fish of very great beauty, above of a 
grayish green, shading into the most delicate white on the 
lower parts, and tinted with a blush which is comparable to 
that seen on the breasts of some of the gull tribe when 
newly shot in spring. The body is sprinkled over with 
pale spots of a considerable size. In this state they re¬ 
main in the deeper parts of the lakes, and are not frequent¬ 
ly taken, although we doubt not they miglit be so were 
the practice adopted of hanging a herring-net in the deep 
water, instead of trying only the tvinter practice of hauling 
in shore. We ourselves caught them by the former me¬ 
thod, in their prime silvery state, in Sutherland, during the 
month of June. On the approach of the breeding time, 
they seek the mouths of the small tributaries, and are 
taken in vast numbers at the very period when their pre¬ 
servation ought to be most strictly attended to, and when, 
in truth, they begin to fall off in their condition. At this 
season the colour of the upper parts is darkened, the fins 
are very rich, and the sides and belly become of a beauti¬ 
ful and brilliant red, the whole spotted with small marks of 
a paler tint. 

S. salvelinus occurs in Wales; and we have already 
mentioned (in the article Angling of tins work) that both 
kinds occur in Windermere, to wit, the Charr or Case Charr 
{Salmo 2 cmbla), and the Torgoch or Red Charr (iSV///«o sal^ 
velhnts). These are usually thus distinguished — the 
former, by having the first rays of the ventral and anal fins 
white; the latter, by having those parts plain, that is, of the 
same colour as the other rays. A remarkable distinction 
is also observable in their natural habits,—the Case Charr 
ascending rivers, and spawning about Michaelmas; the 
Red Charr depositing its ova along the shores of the lake, 
and not till the end of December, or the beginning of the 
year. 

The chief feeder, or head stream of Windermere, is com¬ 
posed of two branches, the Brathay and the Rothay, which 
meet a short way above the lake, into which they speedily 
pour their united waters. The Brathay is the left-hand 
branch (as we ascend from the lake), and draws its sources 
from the mountain vales of Langdale, reaching Windcr- 
nmre without any resting-place; while the Rothay has 
previously formed and flowed from two consecutive lakes, 
Grassmere and Rydal. The Charr, in ascending from 
Windermere to spawn, invariably turn to the left, and 
ascend the Brathay (tliough to no great distance), and as 
invariably avoid the lake-descended waters of the Rothay. 
Tliey also spawn lower down the lake of Windermere, at 
the mouth (or a short way upwards) of the stream called 
Troiitbeck, whicii is also derived from the flow of mountain 
■ tributaries, without any lesser or intermediate lake. 

Although the art of angling is not immediately connected 
with the science of Ichthyology; it is, at the same time, 
evident that tlie successful practice of that art necessarily 
illustrates the food of fishes, and therefore makes us ac¬ 
quainted with an important portion of their natural his¬ 
tory. For tliis reason we insert the following memoranda, 
transmitted to us by Mr John Wilson, jun.:—‘‘The season 
for fishing Charr (with rod and line) in Windermere and 
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Coniston commences about the end of May, and, I sltould Classifica- 
say, is over by the first or second week in July. Trolling tion —Ma- 
with a smallish minnow is by far the most successful mode lacopteri. 
of angling for this fish. It may, however, be taken with 
the artificial fly, the green and gray drake being the fa¬ 
vourites. I killed three, one day in May last, with a small 
red professor, A Bowness fisherman, on the same day, 
trolling without intermission from six in the morning till 
six in the evening, killed six and 'twenty^ being the great¬ 
est number that has been taken in Windermere, in a single 
day, by one person, for many years. In Coniston, where 
this fish is more abundant, I believe it is by no means 
uncommon to kill three or four dozen in a day. With re¬ 
gard to the size of Charr in Windermere, I should say 
they average three to the pound. I never saw one tliat 
was a pound. Billy Balmer told me that he once saw 
one that was a pound and a quarter, and that it was the 
largest ever taken in Windermere.” In relation to the 
same subject, in a different locality, we may also add the 
following extract from another hand:—“ A small red Charr 
is found in Loch Achilty, Ross-shirc, on the property of 
Sir George Mackenzie. It takes the fly greedily in warm 
still weather, and, what is singular, during all the summer 
and autumnal months. I have captured eighteen in a fore¬ 
noon in July—raising many more. My flies were of 
various sorts, from a midge to one as large as a sea-trout 
fly. The water of Loch Achilty is singularly deep and 
transparent; the soil is rich and loamy, and contains large 
quantities of imbedded wood—black oak especially. It is 
supjJied by numbers of minute streams, but has no visible 
outlet, being supposed to discharge itself subterraneously. 

The Charr found in it average eight or nine inches in length; 
we, however, caught one much larger. They rise with less 
velocity than the Trout, and on missing the fly, unless in¬ 
jured, will return to the hook. In Strathglass there is a 
Locli Bruiach, where Charr are caught of a much larger 
size, but chiefly with the net; except in the month of 
October, when, as our informant, the Rev. Mr Chisholm, 
told us, they may be taken in the shallows with the rod, 
but at no other season.” 

On dissecting the Charr which we killed last summer in 
Sutherland, with a view to ascertain tlieir food, we found 
the stomach usually empty, but the lower part of the in¬ 
testine filled with green vegetable residuum. This we 
found to be the remains of the cases of aquatic larvae 
(^Phrygan{d(B\ a few of which we discovered in a half- 
digested state in the upper portion of the intestinal 
canal. 

The true S. alpimis of Linnaeus is, according to M. 
Valenciennes, a Salmon which corresponds perfectly with 
the figure of the Roeding by Ascanius, and the onlys])ccies 
that agrees with the description given in the Fauna Suc- 
cica. It inhabits the Norwegian and Swedish waters, and 
also the rivers of Siberia which fall into Lake Baikal. 

For the other species of Salmon we must refer to the 
pages of the Histoire des Poisso7is, 

Professor Nilsson of Lund has investigated the Scandi¬ 
navian Salmon, and compared them with the original spe¬ 
cimens of Linnaeus, still in the museum at Lund. 

T. Trutt^, Lacha” Suecis. 

(a.) Teeth in the front only of the vomer. 

1. Salmosalaryli^j Blanklachs” Suecis. {Fauna Bor, Amer., 

pi. 91, 1. Salmon from the River XJrr in Galloway.) 

2. Salmo erioxj L.; “Graulachs’’ Suecis. {Fauna Bor, Amer», 

pi. 2. Head of a Trout from Glamorganshire, in Mr 

Yarrell's possession, said to be the Sewin.) 

(&.) Teeth in one row down the mesial line of the vomer. 

3. Salmo trutta, of which the following are varieties :—>S. ocla^ 

Nilss.: truttw/a, Nilss.; S.fario^h.’j S. punctatus^.l^iUs, 

2 H 
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Classifica- II. Salvelini, Kothfohren” Suecis ; Charr. Anglis. 

tion—-Ma Sahno salvelinus^ L.; of which S, pallidvs, Nilss., S. alpinuSy 

j Ij., are varieties. 

5 ^ Salmo carbonarius, Str., of which ventricosus is a variety. 
{Arch, fur JVaturg. vo)i Trosch, 1849, 310.} 

Fario Lemamis, or the Salmon-Trout of the Lake of 
Geneva, is another fine species of this genus, fully described 
by I\L Valenciennes, and beautifully figured by M. Agassiz. 



Eig.7t. 

Fario Lcmanus. 


Salar Ausoyiii. Under this new appellation, M. Valenci¬ 
ennes, treats of the well-known Salmo fario of authors, the 
river Trout of England, and the burn Trout of Scotland. 
Having adopted the word fario for the appellation of a 
generic division of the family, he has Uiken a specific name 
from the author who has so briefly, yet so well, character¬ 
ized the three members of the family that are the most re¬ 
markable for the frequency of their occurrence in the rivers 
of Europe. The propriety, however, of setting aside a 
specific name so long established as farioy and so little mis¬ 
taken, may be questioned. 

“ Parpureisque Salar stellatus tergore gutlis.’^ 

This line which, with others, from the same author, we 
found in the Histoire des Poissons^ and have quoted in 
preceding pages, gives a neat description of the Trout. One 
of our own poets says :— 

The springing trout in speckled pride, 

The salmon, monarch of the tide. 

The ruthless pike intent on war, 

The silver eel and mottled parr.** 

thus singling out three of the salmon tribe that frequent 
the Leven, flowing over its smooth, round-pebbly bed. 

This lovely Trout is most extensively distributed over 
the whole of Northern Europe, being found in every burn 
and tarn, in every lake and river. It may be also said to 
be one of the most pleasing in its appearance ; and, when 
newly taken in “golden glory” from some translucent stream, 
is exquisitely beautiful. The variation of the tints of the 
ground colour is infinite ; yellow, however, is the most pre¬ 
dominant, varying to the most brilliant orange; while at 
other times the ground colour of the body runs from a 
dark-greenish black to violet, in most instances numerously 
S])Otted with black and red. Sometimes, however, the black 
is alone present in the form of large round spots, placed in 
a pale circle, but in all cases beautifully relieved, and 
breaking up the uniformity of the other colours. In a few 
instances the spots have been observed to be wanting alto¬ 
gether. One cause of the variation in the Trout, is the 
dilference of food ; and, according to every information we 
possess, those which feed on fresh-water shells and Ga/nmari 
(screws, or fresh-water shrimps, as they are sometimes 
called), are of the most brilliant tint, and also of the finest 
flavour, with a decided pinkness in their flesh. Those 
feeding on the ordinary water insects are next in brilliancy 
and flavour, while such as live chiefly upon aquatic vege¬ 
tables are dull in colour, and of soft consistence. This is 
further confirmed by the Trout in sfews being always 
finished, ov fed it is called, on the foresaid Gamniari, 

collected often from a distance. It is only in this way also 
lut we can account for the variation in the appearance and 


flavour of Trout found in two adjoining bays of the same Classifica- 
lake. The individuals, in fact, do not appear to stray to tion— lila- 
any distance, but seem to be satisfied with whatever food lacopten. 
is found within a limited district, and which of course will 
be in many instances of a peculiar and local kind. It is 
also true, that the colours of Trout accommodate themselves 
to the tint of the water, and to the prevailing t07ie of the 
bottom, whether of rock or gravel, or of softer substance ; 
and so constantly is this the case, that an experienced and 
observant angler has little difficulty in accurately predicating 
the general asj)ect of the fish of any lake or river. The 
presence of moss, so frequent in alpine districts, has invari¬ 
ably the effect of deepening the tints, particularly the shades 
of green and yellow. 

In form this fish, when in perfect condition, may be 
said to be nearly symmetrical ; the head only being some¬ 
times rather large in proportion to the body, when con¬ 
sidered in relation to what we regard as the beau ideal. 

The fins are of moderate strength, those of the body assum¬ 
ing a variation of form, from a rounded to a lengthened 
extremity. The tail is almost always forked ; the fins are 
always coloured, that is, never of the transparent whiteness 
observable in the migratory species, and their tints are 
generally of a paler shade than those of the corresponding 
parts of the bod 3 \ The anal fin is often bordered on its 
lower surface with white. The scaling is proportionally less 
than in the migratory kinds. The toothing is in general 
strong, and very prominent on both the tongue and vomer. 

The average growth of the common Trout, taking the 
species generally, may be stated at about a pound, and 
certainly not more than a pound and a half. In almost all 
rivers, fish weighing beyond this may certainly be found ; 
but they are comparatively uncommon. Individuals from 
two to six pounds weight are occasionally taken, even in 
what may be termed a “ wild state.” In ponds or stews, 
again, they reach a much greater size, but cannot be said 
to be in the natural condition of uninclosed fish. The 
Thames Trout seem to reach most frequently the largest 
size, being short compared to their length, but of great 
thickness and well flavoured. Two were lately taken, the 
one of eleven, the other of fifteen pounds weight. The 
lakes in the north of England produce Trout of very fine 
qualit}^ and which are often passed off for Charr. Loch 
Leven, too (of which the barren isle and now dismantled 
castle are famous in history as the prison-place of the beau¬ 
tiful Queen IVIarj^), has long been celebrated for its breed 
of Trout. These, however, have fallen off of late consider¬ 
ably in their general flavour and condition, owing, it is said, 
to the partial drainage of the loch having destroyed their 
best feeding ground, by exposing the beds of fresh-water 
shells, which formed the greater portion of their food. 

Farther north (as in Sutherlandshire) the immense multitude 
of lochs produce a corresponding abundance and variety of 
Trout. Of these, however, only a few are of superior 
quality ; but these few may assuredly vie with the Trout of 
any country in the world. Another large species, occurring 
in the British waters, and not yet distinctly known elsewhere, 
is the— 

Salar feroxy Jardine. This species reaches a w^eight of 
tw^enty-eight pounds, and is of very great power compared 
with its size. The characters which distinguish this fish 
from S, Ausonii are the great size which it attains in a 
natural state, the large proportional size of the head, the 
square extremity of the tail in all the stages of its growth, 
the relative position of the fins, and the number of rays in 
the dorsal, which vary from 2-11 to 4-11. The external 
skin or covering of the scales is also extremely tough ; 
and there is a difference in the form of the scales of the 
lateral line. In colour the \ipper parts are generally of a 
deep purplish brown, shading into purplish gray, and finally, 
on the lower parts, to greenish or grayish yellow, more or 
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Classifira- less tinted with orange. The spotting is large and not 
tion—^ta- numerous, and consists of black spots ])laced in a pale 
lacopteri. q\yq\q^ and of large pink spots with a similar light area. 

These extend over the gill-covers, upper fins, and often 
over the tail itself. A' variety occurs in Loch Loyal, in 
Sutherland ; above, piirplisli brown ; beneath, blackish gray; 
the whole body spotted over with dark sepia coloured spots, 
of a smaller size on the lower portions. Salmo ferox ap- 
jiears to be entirely confined to the lakes, seldom ascending 
or descending rivers, or wandering in and out of them, and 
never migrating to the sea. When spawning, it ascends 
for a short way up the rivers or streams which run into the 
lakes, but never, as far as yet known, descends those which 
run out of them. It inhabits, among the Englisli lakes, 
Ulswater; but does not there reach a size above ten or 
eleven pounds. In Ireland, as far as we can yet learn 
(specimens having not yet reached us on this side of the 
water), it is found in Loch Neagh and some other large 
lakes; and in Scotland wc have taken it in Loch Awe, 
Loch Laggan, the up]3er end of Loch Shin, and Lochs 
Loyal and Assynt. It is a fish of remarkable ferocity, and 
as great an enemy to its smaller companions as the Pike. 
It may be taken by night lines, or by strong trolling tackle, 
baited with a small Trout, and will return a second and third 
time to the bait, even after it has been dragged for forty or 
fifty yards. 

The SalmoiiidcBi though they take so important a place 
among the fresh-water fishes of Europe, are still more 
abundant in the northern Siberian rivers, and in the great 
lakes and rivers of North America. On the Pacific coast, 
indeed, of British North America some populous tribes of 
natives subsist chiefly throughout the year on the Salmon 
and Trout, which they take at the beginning of the spawn¬ 
ing season, and preserve by drying. Descriptions of some 
of the species are given in the Fauna Boreali Americana^ 
and the Fauna Rossica of Pallas contains accounts of the 
numerous interesting Asiatic Salmonidce, The common 
Salmon, we have said above, frequents the Atlantic and 
Arctic coasts of British North America; but there is a 
Trout in the great lakes and interior rivers which equals the 
Salmon in size, and is at least equal to it in flavour and ex¬ 
cellence as an article of diet. This is the Salar namay- 
cusk (Pennant), which is very commonly taken of a size 
varying from twenty to forty pounds, and is reported to 
grow to sixty and upwards, though fish of that weight are 
as rare as a Salmon equally heavy. The Namaycush is taken 
in considerable numbers for the American markets at the 
fislieries established on Lakes Huron and Superior for the 
capture of another member of the family of still greater ex¬ 
cellence, the Coregonus sapidiis of Agassiz, or the albus 
of the Fauna Boreali Americana, This Coregonus, the 
well known “ White Fish” of the fur traders, is found in 
every lake and river from the United States northwards, 
and it descends even to the mouths of the rivers that fall 
into the Arctic Sea. In flavour, and all the qualities that 
a fish can possess as an article of food, it surpasses, we be- 
live, every other, whether fresh-water or marine; and Euro¬ 
peans previously accustomed to a sufficient variety of diet, 
have lived almost solely upon it for a year or more without 
tiring of it. To the native population it is of vital import¬ 
ance, and it is only in the Buffalo prairies that they can 
subsist without its aid ; while to many tribes it forms the 
chief food. Within a few years fisheries, employing a large 
fleet of ships, chiefly belonging to the United Sates, have 
been established for the capture of this fish on Lakes Huron 
and Superior. Several other species of Coregonus, known 
locally by the name of “Herring Salmons,"exist in the Ame¬ 
rican waters, but they are much inferior in quality, and re¬ 
semble the European species more nearly as articles of diet. 
Even they, however, are delicate food, and would be 
esteemed were they not so much surpassed by the “ White 


Fish.” It may be remarked here that M. Agassiz, who is Classifica- 
nowin a position to investigate the ichthyology of America tion— Ma- 
thoroughly, has already perceived that every lake, basin, l^P^^ 
and river system in that country possesses peculiar species 
of fish, though some species are common to several water¬ 
sheds. He found this to be the case with Lepidostcus and 
Coregonus ; and if his observations prove the fact in that 
continent, we may expect to perceive that the same law 
exists elsewhere, though the European lake and river sys¬ 
tems, being comparatively very small, it may not be so ap¬ 
parent with us. IM. Valenciennes describes many Euro¬ 
pean Coregoni, Of the British species, he says that the 
Coregonus pollan of Thomson (Yarrell, Supp, 24) is very 
similar to his C. sihus, which inhabits Norway, in the 
vicinity of the North Cape, but that its head is smaller and 
its jaws more equal. The Pollan inhabits Loch Neagh, 
and Mr Thomson says that 17,000 were taken thereat 
either three or four draughts of the net in September 1834. 

It is a fish that is brought in quantities to Belfast market 
during its season. Of the Powan (Yarrell), the C. Cepedei 
of Parnell, he says that he has found the original descrip¬ 
tion of Noel de la Mariniere, on which Lacepede founded 
his C. clupeoides,, in which the fish is called also “ Span” or 
“ Pollock.” Noel had gone to Loch Lomond to see what 
were said to be sea Herrings naturalized in the fresh¬ 
water lake, and thus the species was introduced into our 
systems. Pallas had already used the specific name of 
Clupeoides for another Coregonus, and the name given by 
Dr Parnell will therefore remain as the scientific appella¬ 
tion of the fish. At Loch Lomond Shelley is one of its 
local names. M. Valenciennes thinks that this species has 
not yet been discovered on the Continent. C, Pennanti 
is the Welsh Gwyniad of Yarrell (5n7. Fish,, ii., 8o); 
but, according to M. Valenciennes, very different from the 
fera, with which Pennant confounded it, and equally so 
from the Lavaret of Switzerland. The specific name of 
Pennanti is therefore employed in the Histoire des Pois- 
sojis to distinguish it. Tlie species which inhabits Loch- 
maben, a piece of water that bathes the ruins of Bruce’s 
Castle, is locally known as the Vangis, Vendace, Ju- 
vangis. According to the traditions of the place, it was 
originally imported thither from the Continent by Queen 
Mary. Sir William Jardine was the first who correctly 
described the Lochmaben fish under the name of C* 
Willughhii, but recognizing at the same time its close re¬ 
semblance to theN. of Linnasus. M. Valenciennes, 

by a comparison of specimens, has decided it to be in fact 
the alhula of the Fauna Suecica, and has therefore described 
it under that specific name in the Histoire des Poissons, It 
it is the Blitka of Lake Siljan in Dalecarlia, and the Vemme, 
or, when its resemblance to the Herring is referred to, the 
Land-sild of the inhabitants bordering on Lake Miaes. Ac¬ 
cording to Bloch, it exists in Silesia, Brandenbourg, Pome¬ 
rania, and Mecklenbourg; and ]\I. Martens found an ex¬ 
tremely similar Coregonus, if not actually the same, at 
Kamtschatka. Artedi mentions Sikdoja and Strut as its 
Swedish names, Blieta as its Silesian one, and Moiku and 
Rapis as those by which it is known to the Fins. The 
Vendace of Lochmaben, whatever scientific name it may 
ultimately receive, is one of the most elegant of the Co- 
regoni, though of a small size, reaching from four to ten 
inches in length. The liead is of an angular shape, and 
small compared with the size and depth of the body. The 
crown of the head is very transparent, and the form of the 
brain, which is heart-shaped, is seen through the integu¬ 
ments. This peculiarity is one of the first things pointed out 
to the stranger naturalist who visits Lochmaben to see this 
species. The eye is large and brilliant; the body rises 
gracefully to the back fin, and recedes with a gradual curve 
to the tail; the under line is nearly straight from the gills 
to the ventral fin. The upper parts are of a delicate greenish- 
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Classifica- brown, sliading gradually into a clear silvcry-wliite ; the 
tion—>1^ dorsal fin greenish-brown, the anterior edge iiuich length- 
^acop eri.^ ened and pointed ; the lower fins all blush-white ; the tail 
much forked. Tliey spawn about the commencement of 
November. The roe is minute and abundant, and of a 
bright orange colour. The flesh is white and rich, and 
highly prized as food ; but as it requires almost to be eaten 
on the spot, it is’not useful as a market commodity when 
transmitted to any considerable distance. The lochs of 
Lochmabcn are the only authentic British habitat for this 
species. 

The Grayling {Tlu/mahis vulgaris) is a local fish in Eng¬ 
land, being chiefly Ibund in the Test, the Avon, the Dove, 
the Lug, the Wye, the Irvon, the Teme, and the Clun, in 
the southern counties; in the Trent, the Dove, and Dee, in 
the midland districts, and in the Wiske, the WhaiTe, the 
Ure, the Kibble, and the Derwent, in the northern coun¬ 
ties. Tn America the Graylings have not been detected 
south of the 61st parallel of latitude, but two or more species 
abound in the clear affluents of the Mackenzie, issiiing from 
granitic and other primitive rocks. One, the Thijmalus 
signifer, is the most beautiful known species; and the Es¬ 
kimos, seizing on its most characteristic feature, name it 
Hewlukpowak^* or the “fish with the wing-like fin.’’ Tt 
affords fine sport to the angler, tugging like a bull-dog 
when it feels the hook. 

Stenodits Mackenzie, the poisson inconnu of the canoe- 
men who accompanied Mackenzie in his voyage down the 
great river which bears his name, is still so called by the 
fur-traders who frequent the district. It ascends the Mac¬ 
kenzie from the Arctic Sea as high as Great Slave Lake, a 
course of 500 miles, but shuns clear water, and has not 
hitherto been discovered in any other river than the Mac¬ 
kenzie. ]\L Valenciennes, having seen no specimen, has 
not introduced it into his great work, but it is neverthelc.ss 
a very distinct generic form, not liable to be confounded 
with any other. When obtained soon after its ascent from 
the Arctic Sea it is agreeable food, but people who feed 
solely on it tire of it sooner than either of the “ Namaycush” 
or “ White Fish and after it has been for some time in 
fresh water its flesh becomes soft and oily. Its weight 
varies from five to fifteen pounds, but it has been taken of 
a considerably greater size. 

The preceding pages contain as full an account as our 
limits will permit of the typical Salmonidce with fleshy 
cheeks, and, on account of their importance to man, and the 
general interest felt in their history, we have devoted more 
space to them than we can give to other groups of fishes. 
M. Valenciennes has sejDarated the Salmonoids which have 
the cheeks cuirassed by an enlargement of the sub-orbitar 
scale bones so as to cover, in great part or w holly, the muscles 
which move the mandible. These present a great va¬ 
riety of forms, which he has subdivided into lesser as¬ 
semblages of genera. The Characini and Scopelini of 
IMiiller nearly comprehend this division, but the group is 
not exactly the same. 

Some of the genera belonging to this division, and named 
in the table, are vegetable caters, and have long intestines 
doubled up in the belly; others are fierce devoiirers of 
flesh. Some of the most curious, from their habits, live 
in the great rivers of South America. The Mgletes paca 
of Humboldt is said to be a fish of exquisite flavour, but 
with its flesh full of ribs. It is an inhabitant of the 
Amazon and its affluents. The species of Serrosalmus^ so 
voracious and so expert in carrying aw^ay a mouthful of 
flesh, bitten off with their cutting teeth, are dreaded by the 
natives of the districts in w hich they abound. Any animal 
falling into the w'ater is immediately attacked and cut in 
pieces by sw^arms of these fish. Known to the Indians by 
the names of Caribe or Caribito, on account of their thirst 
for blood, they assail bathers the instant they plunge into 


the water, and inflict dangerous w ounds before the sufferers Clagsifica- 
are able to escape. Their haunt is at the bottoms of the tion—Ma- 
rivers, but a single drop of blood throwm into the w^ater w’ill lacopteri. 
bring them in thousands to the surface. 

A very curious white and translucent fish is the Salaiix 
Reevesii, known to the Europeans at Canton by the name 
of “ Whitebait,” and eaten as a delicacy, served in the same 
way that the fish of the same name is cooked at Blackw\all. 

One group, the S€opoli7ii of authors, is remarkable for the 
extreme metallic brilliancy of round spots, placed generally 
in rows along the body, or for other brilliant places about 
tlie head and elsewdiere ; many are nocturnal, coming to the 
surface at night, and some have luminous eminences on the 
head visible in tlie dark. They abound in the Mediter¬ 
ranean and China seas, but they comparatively rarely appear 
in northern latitudes. 



Fig. T2. 

^copelvs 01 * Myctophum boops. 

One species only has been detected on the British shores. 
The Scopehis Pennantl was first noticed by the naturalist 
whose name it bears, but w'as mistaken by him for the 
Atherine. It has been taken at the island of Sheppy, on 
the coast of Flintshire, at Exmouth, and in the Orkneys. 
The N. borealis (Nilss.) is a Norwegian fish, different from 
the British one. Fig. 24 rcjiresents a scale of Seope- 
lus resplcndens, an Atlantic fish, and Chauliodus Fieldii is 
represented by fig, 2. 



Fig. 73. 

SaurvLi undosquamis. 

The Saureys are curious from the forms of the teeth ; in 
some species long, slender, and barbed at the points. The 
dentition of the S. 7fel2ereus (Hamilton), S. ophiodon 
(Cuvier), is of this kind, and on that account Lesueur pro¬ 
posed Harpodon as a generic name for it. It is a fish of 
voracious habits, and at certain seasons its body is brilliantly 
phosphorescent, like some of the Scopelines. It is rich 
food, though delicate when newly taken. Wlien salted and 
dried it gets the singular appellation of “ Bombay ducks” 
in commerce, or of Bumnialoti, and is exported in large 
quantities from Bombay and the Malabar coast to other 
])arts of India. Fig. 41 shows the form of a scale from the 
lateral line oi' Saurus undosepiamis (Richardson). 



Fig. 71. 

(ialaxias trxittaceHS. 

The Galaxida*, though they w^ant the adipose fin of the 
Trouts, yet have much the aspect of these familiar fishes, 
and represent them in the southern hemisphere, where no 
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Classifica- true Trouts are found. They are inhabitants of fresh water, 
tion—iMa- and are named “ Trouts” by the settlers of New Zealand 
lacopteri. Australia. As an article of food they arc softer and 
more oily than the northern Salmonoids. 

Family IV.—SAL^lONlDyE, >lull. 

Scaly fishes, with an adipose fin. Upper half of the orifice of 
the mouth formed by the pre-maxillaries and maxillaries ; numerous 
branchiostegals. A large, simple air-bladder, without contractions; 
supplementary branchiae, and numerous pyloric ca?ca. They pos¬ 
sess most of the characters of a Clupeoid that has not the acute 
and denticulated belly. Their teeth are often absent, or small; often 
all the pharyngeal bones are armed with them ; they are conical 
and in one row, and when they exist on the jaws and palatines 
the tongue also is furnished with teeth. The distribution of the 
vomerine teeth furnishes M. Valenciennes with generic characters 
for the subdivision of this most important but diflScult family. 

(A.) 

Genus I. Salmo, Valenc. A few teeth at the end of the 
vomer, but no prolonged row on the mesial line. Body fusiform. 
Head moderately large ; throat w'ell armed, often wide; pre-maxil- 
laries short, and rather on the sides of the mouth than across its 
upper edge; maxillaries articulated to the ends of the pre-maxil- 
laries, and not compound ; mandible strong, often with the sym¬ 
physis rising into a small tubercle, but in some species the tubercle is 
much developed. Strong conical teeth on the jaws ; a small group 
at the end of the vomer ; one row on the palatines, entopterygoids, 
and on each side of the tongue; some have two rows on the tongue. 
An adipose fin on the tail. Thin small scales covering the body. 
A short intestinal canal; a siphonal stomach; ova, when detached 
from the ovary, falling into the cavity of the abdomen before they 
are excluded in spawning. A large air-bladder, simple, with thin 
coats, and opening anteriorly into the pharynx, almost directly or 
without the intervention of an air-tube. With the exception of 
the peculiarity of the vomerine dentition, many of these characters 
are common also to the two genera which immediately follow. 
Twenty-five species. 

Genus II. Pario, Valenc. Salmons with a single mesial line 
of teeth running down the vomer. Four species. 

Genus III. Salar, Valenc. Vomer armed with two rows 
of teeth, without any remarkable group on the chevron of the 
vomer, as in the preceding two genera. Eight species, besides 
about twelve doubtful ones hitherto imperfectly described. 

Genus IV. Osmerus, Cuv. Pre-maxillary teeth small and 
hooked ; vomerine teeth hig, conical, and so far forward that they 
appear to belong to the jaws ; a row on the outer edge of the pala- 
. tines, and one on the internal border of the entopterygoid ; hig 

teeth also on the tongue. In other respects the Spirliugs resemble 
the other Salmonidce. They have a small adipose tin ; ventrals situ¬ 
ated under the anterior rays of the dorsal. Gill-openings widely 
cleft; air-bladder having within silvery walls, and communicating 
with the upper part of the cesophagus. Pour species. 

Genus V. I^Iallotus, Cuv, l^louth rather less widely cleft than 
that of Osmerusy armed with very small, slender, or conical teeth 
in a single row on the jaws ; more numerous on the palatines and 
vomer; small teeth also on the tongue. Eight branchiostegals. In¬ 
testines of the Trouts. One species. 

Genus VJ. Argentina, Cuv. SalmonidcBi in having an adipose 
fin, and the upper half of the orifice of the mouth formed by the 
very short pre-maxillaries and the maxillaries. !Moutb small ; no 
teeth on the jaws; on the chevron of the vomer a curved hand of 
uniform teeth, prolonged on each side by a dental stripe on the 
palatines ; lingual teeth of variable size in different species. Gill- 
openings wide ; branchiostegals six. Stomach moderately large, 
cajcal; numerous short pyloric caeca; ova ftilling into the abdominal 
cavity as in the Salmons. Air-bladder covered by a coat of silvery 
fibres, which tear off, and is used in the fabrication of artificial 
pearls. Pour species. 

Genus VJl. Thymalus, Cuv. ilouth small, the orifice horizon¬ 
tal under tlie snout; teeth small, conical, uniserial on the jaws, 
chevron of the vomer and fore part of the palatines. Intestines 
like those of Salar. Air-bladder large, communicating w'ith the 
oesophagus by a very small tube. The disposition of the scales 
under the throat is peculiar in some species. Eight species. 

Genus VIII. Coregonus, Cuv. Pre-maxillaries crossing the 
upper part of the mouth, thin, and of variable depth; maxillaries 
on the sides of the mouth also thin and attached to the ends of the 
pre-maxillaries, generally of an oval or oblong form. Teeth small or 
none. Dorsal fin farther forward than the ventrals. Forty 
species. 


Agassiz retains the name of Corcgomts for the species which Classifica- 
have the mandible shorter than the upper jaw; and gives the name tinn—Ma- 
of Argyrosomus to those which have it looger. lacopteri. 

Genus IX. Stenodus, Rich. Pre-maxillarles crossing the 
upper part of the mouth, giving a truncated appearance to the 
snout, each armed by a narrow linear-lanceolate band of small 
raduliform teeth ; maxillaries articulated to the palatine bones, 
long and broadish, with a posterior, ovate, accessory piece as in the 
Coregoniy and forming the sides of the mouth; toothless; vomerine 
teeth in a transversely oval disk on the chevron (hut not down the 
mesial line), uniting with the crescentic bands of teeth of the same 
kind on the palatines. The.se palatine bands have the hollow of 
the crescent facing the sides of the mouth, and taper to a point 
posteriorly. On the tongue, the teeth are rather coarser, and cover 
its surface, l^landible rather shorter than the upper jaw, the part 
opposed to tlie pre-maxillaries transverse with a knob at the sym¬ 
physis, and armed there by a very narrow band of villiform or 
raduliform teeth ; limbs of the bone longitudinal, with rather acute 
perfectly toothless edges. The whole orifice of the mouth is nearly 
quadrangular. In general aspect the Slcnodixs rather resembles a 
Coregonus than a Salmon, but bears no strong likeness to either. 

The ventrals are under the anterior part of the dorsal, and the adi¬ 
pose fin corresponds to the posterior half of the anal, which com¬ 
mences with the last third of the fish, caudal included, and does 
occupy above a ninth of the entire length of the fish. Branchio¬ 
stegals nine to eleven, often one more in number on the left side. 

Stomach but slightly ciecal, the upward turn which ends in the 
pylorus being short, with the cesophagus longitudinally folded 
within. Pyloric crnca numerous, and crowded for an inch below 
the pylorus, but after the insertion of the gall-duct confined to one 
side of the intestinal tube; lower part of the gut furnished with 
valvulm conniventes. Air-hladder communicating with the oeso¬ 
phagus by a wide tube. Only one species known, the Stenodus 
Mackenzitf Richardson (^Back^i Voyage down the Great Fish Itivcr in 
1834 and 1835, p. 521). 


(B.) 

]\I. Valenciennes makes a second division of the Salmonoid fishes 
by grouping together those in w-hich the sub-orhitar scale bones are 
large, and conceal almost the whole, or at least a great part, of the 
‘interval between the orbit and the ascending limb of the preoper¬ 
culum, This division includes the Charicini and Scopelince of 
Jliiller; but from the former, M. Valenciennes separates his Erythri~ 
nidee. 


Family V.—CHARACINIDAE. 

Characinij J. Mull. Alalacopterygian fishes with abdominal 
ventrals; adipose fin; scaly bodies; scaleless head ; no accessory 
branchiae; upper half of the orifice of the mouth formed by the 
pre-maxillaries and maxillaries; villiform pharyngeal teeth above 
and below ; caecal stomach ; numerous pancreatic caeca. Air- 
bladder divided by a transverse strangulation into tw'o, and con¬ 
nected with the acoustic organs by a chain of ossicles as in the 
Cyptrinidm and SiluridcB. Branchiostegals four or five ; numerous 
pancreatic caeca. South American or African fluviatile fish. 

JI. Muller includes Erythrinus and Macrodon among his CAaracmt, 
but these fish want the adipose fin of the Salmon family, and are 
placed by I^I. Agassiz near the Clupeidoe. 1^1. Muller’s genera 
Catoprion^ Myletes^ Myleus^ Serrasahnusy PygocentruSy and PugopristiSy 
have the belly serrated. The other genera are Anodus {Curimatiit 
Valenc.), Hemiodusy Xiphostomay Xiphoramphusy Ilydrolyczis, Anosto- 
muSy Leporinusy Schizodony ChiloduSy Ilydrocyony CiiharinuSy Piabuca, 
(including Schizodon, Valenc.), GasteropelecuSy EpicyrtuSy Raphi- 
odony Pacu (Prochilodusy Agass.), DisiichoduSy Exodouy SalminuSy 
Brycony Chalceus, Alestesy Tetragonopterus. 


ANALYTICAL TABLE OF THE CHARACJXIDxE (Dum.) 


Teeth, none., 


( Anodus, M. 

■ \ Curimatus, V. 


.1 


1 . 


Teeth, none on the tongue, present elsewhere in the mouth. 

Teeth elsewhere uniserial, 

Pre-maxillary teeth stronger, trtcM«p*</...GASTROPELECUS 14. 
Pre-maxillary teeth stronger, conical with canines, 

Bdhj rounded . Epicyrtus 3. 

[ Raphiodon, M. 


[ Cynodon, V. 


I 29. 


Belly keeled . 

Pre-maxillary teeth not stouter. 

Dorsal opposed to the ventrals, 

Pre-maxillary teeth wide,entire. Leporinus 2. 

Pre-maxillary teeth fissured.( gemsTODONTM. } 
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Pre-maxillary teeth narrow, f Citharintt.s, sp. 1 y 

round .\ Chilodus, A1. j ' * 

Pre-maxiUary teeth narrow, co- 1 avo„ocYON \ 27. 

nical.J J 

Dorsal not opposed to the ventrah. 

Dorsal before the anal . Citharinus 7. 

Dorsal above the anal . Piabuca 8. 

Teeth elsewhere pliiriseriaL 
Dorsal above the ventrals. 

Teeth feehle, slender i labial ones hi’ { Pacd ) - 

serial . ( PllOcniLODUS J 

Teeth firm, jissuredy biserial, .Disticiiodus 15. 

„ , , . . I f EPICYRTUSjSp.V. 1 o 

Teeth large i anterior ones comeal{ £xodov ( 

Dorsal between the ventrals and anal. 

Teeth conicaly triserial above, biserial ) 5 

beloiv . J 

Teeth fiat, pointed, triserial on the f ChalCEUS, sp. 1 

mandible ... ( Brycon J 

Teeth flat, pointed, biserial above, 

Bellj keeled. Chalceus 21. 

Belly round. 

Mandibulars uniserial .| 13. 

Mandibulars biserial. Alestes 16. 

Teeth present on the tongue. 

Teeth on both^aws. 

Palatine teeth, conical, u">iserial ; | 

Palatine teeth granular, crowded; ca- I hydrolycus 29 

nines. j 

Palatine teeth none.•. Xipho.stoma 32. 

Teeth on the mandible; none on the up- 1 Hemiodus 9 

per jaw.J 


Genus I. Curimatus, Valenc. Resembling the Graylings 
{Thymali) in the smallness of their mouth, and feeble dentition, 
often wholly absent on the jaws. Alouth toothless; jaws with 
trenchant edges, without lips, the superior one notched to receive 
a symphysial tubercle of the mandible. Ascending branch of the 
stomach thick and muscular. Pyloric caeca numerous (amounting 
to eighteen). Branchiostegals four. Species seven. 

Genus 11. Leporinus, Spix. Body elongated; belly rounded, 
hlouth small; lips fleshy ; teeth few in number on the pre-maxil- 
laries and mandible ; the mesial pair above and below longer than 
the rest and almost horizontal. Pharyngeal teeth in transverse 
bands; each tooth having a long laterally compressed crown, ter¬ 
minating in two hooked points of unequal length. Branchial 
aperture small, from the union of the membrane to the scapula. 
Branchiostegals four. Pyloric cseca from ten to eighteen. These 
fish are vegetable feeders. Eight species. 

Genus III. Epicyrtus, Aliill. Conical teeth on the pre-maxil- 
laries and maxillaries, some of them projecting from the surface of 
the jaw like the canines of some Labrolds (^Calliodon, for instance, 
figure 56). Pyloric cseca, six or seven. Intestines short. Two 
species, which include Exodon, 

Genus IV. Parodon, Valenc. Teeth planted in the walls 
of the upper lip, moveable and slightly curved, their crowns 
small triangular disks with denticulated edges ; mandibular teeth 
on the side lips only, and not opposed to the pre-maxillary ones of 
the upper jaw. Four branchiostegals. One species, unknown to 
iliiller. 

Genus V. Salminus, Agass. Teeth in several rows on the jaws. 
Body elongated like that of a Trout, and the mouth also similar, ex¬ 
cept that the tongue and roof of the mouth are smooth as in most 
Characins. Prc-maxillary teeth conical, in two rows ; one row on 
the raa.xillaries; mandibular teeth in two rows, and the interior 
ones remarkable for their small size, their equality, and their ob¬ 
lique insertion into the limbs of the jaw. Five species. 

a. M. Valenciennes forms a group of Prochilodus, Citharinns, 
HemiodxiSy and Piabuca, which have the teeth curiously crenated, 
and no denticulated keel to the belly, but with an adipose fin, as 
in the other Salmonidce, 

Genus VI. Prochilodus, Agass. (PacM,AIull.) Mouth small, pro¬ 
tractile, situated at the extremity of the head,and surrounded by very 
thick lips, supporting under their edges a row of excessively small 
teeth like hairs, which, when viewed under a lens of considerable 
power, are seen to have a disk at the extremity, often denticulated or 
crenated. Farther back towards the middle of the lips there is a 
second series of similar teeth in a crescent with the hollow towards 
the interior of the mouth. Body elongated and somewhat com¬ 
pressed, but dumpish like that of a Carp. Four branchiostegals. 
Ascending branch of the stomach fleshy, but not so much so as in 


Curimatus. Pyloric ca;ca very numerous, so as to deter one from Classifica- 
counting them. Tliirteen species, tion_Ma- 

Genus VII. CTtiiarinus, Cuv. (Including Chilodus, Miill.) Body lacopteri. 
elevated, compressed, rhomboidal ; mouth horizontal at the extre¬ 
mity of the head, the upper arch of the orifice almost entirely formed 
by the pre-maxillaries, the maxillaries lying behind, but covering 
the corner of the mouth; teeth extremely small, implanted in the 
lips, and resembling hairs; none within the mouth. Two species, 

Xile. 

Genus VIII. Piabuca, Cuv. Salmonoids, with uniserial, tren¬ 
chant, and compressed teeth, denticulated on the cutting edge, im¬ 
planted in the lip, and very moveable, the row corresponding to the 
pre-maxillaries and mandible. It comprises the Schistodons of 
Agassiz and Miiller. Three species. 

Genus IX. IIemiodus, Mull. Small labial teeth, implanted 
close to one another in a row on the upper lip; the prc-maxillary 
and maxillary teeth moveable to the touch like the keys of a piano. 

There are none on the lower lip. Each tooth is compressed, 
rounded in front, with denticulated crown or disk. Pre-maxillaries 
very small and concealed beneath the lip. Mouth very small; body 
elongated ; belly rounded. Branchiostegals four to five. Two spe¬ 
cies. 

Genus X. PlecooloSSus, Schl. Teeth on the pre-maxillary 
six; on each maxillary between the bone and the lip fourteen 
moveable ones in one row; they are somewhat compressed and 
pointed ; a band of card-like teeth on each palatine, and the tongue 
also covered with teeth; three pockets formed by a membrane 
attached before the tongue. Branchiostegals four. 

Genus XI. Tetragonopterus, Artedi. Body elevated, rhom¬ 
boidal or orbicular, passing in some species into oval or lengthened 
forms. IMouth small; two rows of teeth in the upper jaw, one in 
the lower one. Twenty-one species. 

Genus XII. Brycinus, Valenc. Separated from Tetragonopterus. 

Body elongated as in Chalceus) teeth crenulated and standing close 
as in Tetragonopterus. The interval between the two rows is 
greater in the upper jaw, and a distinctive character exists in 
the presence of a spur on the crown of the teeth, which resemble 
those of Chalceus, hut may be readily distinguished; dorsal and 
anal high. Senegal. 

Genus XIH. Piabucina, Valenc. Separated from Tetragonop¬ 
terus and Piabuca, on account of a combination of characters; body 
elongated like Piabuca, with fixed crenulated teeth as in Tetra¬ 
gonopterus, but differing from those of the latter in that the double 
row is on the mandible ; on the upper jaw there is only one row. 

One species resembling Erythriniis. JMaracaibo. 

Genus XIV. Ga.steropelecus, Pall., Oronov. Pre-maxillary 
teeth in two rows, tricuspid; maxillary teeth conical, much pointed, 
uniserial; pharyngeal teeth villiform,densely crowded. Body exces¬ 
sively compressed and high in the pectoral region. Dorsal far 
back. Gill-openings large ; branchiostegals four. Scales. In¬ 
testine remarkably short; seven pancreatic caeca. Surinam. 

Genus XV. Distichodus, Mull. Teeth on both jaws in a 
double row; small, close together, with a slightly compressed 
forked crown. Body elongated and compressed, belly rounded ; 
caudals and adipose fin scaly like the rest of the body, naked only 
at the border. Stomach long, ascending branch long and very 
muscular. Pyloric caeca numerous and elongated like small intes¬ 
tines, extending along one .^^ide of the duodenum. A vegetable 
feeder. One species, the nefasch of the Arabs. 

Genus XV^I. Alestes, Aliill. Pre-maxillary teeth in two rows, 
those of the exterior row liaving three trenchant points, while in 
the interior row the crowns are more obtuse; but there are some 
projecting points among them; no maxillary teeth; mandibular 
teeth biserial, the disk channelled, with crenated crowns; behind 
the symphysial ones, some small conical ones; pharyngeal teeth 
very small. Ten to fourteen pyloric casca. Voracious insecti¬ 
vorous fishes. Air-bladder prolonged posteriorly on the right 
side of the interhxmal spines, whereas in most other fishes when the 
air-bladder is extended back out of the abdomen it is forked, and 
sends a horn on each side of these hones. Three species. 

Genus XVI1. Myletes, Cuv. Pre-maxiUary teeth having 
truncated crowns and standing in two rows; for the most part 
there are only two conical teeth in the inner row behind the sym¬ 
physis, but in some species there are seven. The teeth are mostly 
prismatic with rounded ribs, the crowns of the anterior row being 
slender, cutting, and feebly denticulated; in the second row the 
posterior edge is more elevated, and the middle somewhat pointed. 

Body compressed ; belly keeled and often strongly denticulated. 

First interneural of the dorsal lying horizontally, with its spinous 
point directed forwards. Intestines long; caecal stomach, with a 
short, thick, pyloric branch. Vegetable feeders. Seventeen species. 

Genus XVlIl. Tometes, Valenc. A row of pre-maxillary 
teeth with sloping or chisel-formed cutting crowns like the hu- 
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Cjassifica- man incisors; behind which there is a second rank in which the 
teeth near symphysis have their crowns somewhat truncated, but 
lacopteri. lateral teeth are all incisorial, the slopes of the two rows 
^ ’ being on different sides, so that they form a furrow which receives 

the points of the mandibular teeth. At the symphysis of the 
mandible there are two interior, very small, compressed, and 
sharply pointed teeth. iNo maxillary teeth. Three species, un¬ 
known to Muller. 

Genus XIX. Myleus, Miill. Pre-maxillaries armed with two 
rows of teeth ; the exterior ones compressed and incisorial; the in¬ 
terior ones truncated like molars, but wdth the posterior edge ele¬ 
vated and cutting; mandibular teeth in one row, pointed and inci¬ 
sorial on the anterior part of the jaw, but with no conical ones 
behind them. Body compressed; belly keeled and denticulated; 
these dermal ossicles forming two row s near the anus. Branchial 
openings large; pharyngeal teeth villiform ; dorsal with its pointed 
interneural spine in front, placed over the interval between the 
ventrals and anal. Three species. 

Genus XX. Mylesinus, Valenc. Dorsal and anal fins as in 
Myleusf pre-maxillary teeth five, sharply cutting, standing closely 
side by side, with their crowos a little dilated, and having a little 
cusp on each side, so that they may be called tricuspid, though 
the middle lobe forms most of the cutting edge; the neck of the 
tooth is narrower; a little behind the two mesial teeth, though 
in the same row or nearly so, there are three teeth with trun¬ 
cated or sloping cusps, which are rather notched than tricuspid; 
mandibular teeth twelve on each limb, in a single row, tricuspid, 
with the middle cusp oval and elongated; no conical teeth forming 
a second row^ at the mandibular symphysis. Lips thick, fleshy, and 
densely papillose. One species. 

Genus XXL Chalceus, Cuv. (i?n/co«, Miill.) Pre-maxillary 
teeth triserial, multicuspid; the anterior ones the smallest, and 
seeming conical from the smallness of their lateral cusps; man¬ 
dibular teeth biserial, the front ones large and multicuspid, the 
lateral ones and those of the anterior rows conical; behiod the 
symphysis two stronger conical teeth, as in Myletus. Body elon¬ 
gated, compressed ; belly rounded like that of a Trout, but covered 
with large scales like a Carp. A great number of pyloric cseca. 
Eleven species. 

Genus XXII. Chalcinus, Mull. Pre-maxillary teeth small, 
crenulated, niultiscupid, biserial; mandibular teeth, biserial like 
those of Chalceus, multicuspid, and strong anteriorly ; two small 
conical ones behind the symphysial ones, and an interior lateral 
row of very small conical ones towards the angle of tho mouth. 
Body compressed; edge of the belly trenchant but not serrated. 
Dorsal far back ; anal very long ; and pectorals long and pointed. 
Three species. 

The genus Alysia of Lowe (Zool. Tr. 1839) probably belongs to 
some of the preceding genera of Charicini, but the teeth are not de¬ 
scribed with sufiicient miouteness to determine its proper place. 

^I. Valenciennes makes a small group of Serrasalmus, Pyyoceri’^ 
trus, Pygopristis, and Catoprion. 

Genus XXIII. Serrasalmus, Lacep. Teeth triangular and 
trenchaot, in a single row on the pre-maxillaries, palatines, and 
mandibular; maxillary not entering into the composition of the 
orifice of the mouth, but lying under the edge of the pre-orbitar, 
and behind the pre-maxillary. Body compressed, for the most part 
rhomboidal, the firstdorsal and anal ray proceeding from the most 
prominent points of the upper and under profile; belly keeled and 
serrated with a double row' of dermal spines before the anus; first 
interneuralof the dorsal projectingone pungent point anteriorly and 
two posteriorly; branchial openings pretty large ; four branchio- 
stegals ; stomach a very large conical eac; from thirteen to twenty- 
one pyloric caeca. Voracious carnivorous fishes. Ova not dropping 
into the cavity of the abdomen. 

Genus XXIV. Pygocentrus, Aliill. Xo palatine teeth; pre¬ 
maxillary and mandibular bonea carrying a single row of trian¬ 
gular, trenchant, feebly-crenulated teeth. Maxillary bone as in 
Serrasalmus, almost hidden behind the pre-maxillary. Body com- 
preseed; belly trenchant and serrated, the points near the anus 
being doubled ; branchiostegala four; caecal stomach ; caeca vary¬ 
ing from ten to fifteen; air-bladder divided into a small globular 
anterior one, and a very large aecond one, which communicates 
with the oesophagus by a very short canal. Ova not dropping into 
the cavity of the abdomen. F’our species. 

Genus XXV. Pygopristis, IMull. Separated from Pygocen¬ 
trus by the edentate and smooth roof of the mouth, but the jawr 
teeth are crenulated, and strongly denticulated. Two spreies. 

Genus XXVI. Catoprion, Alull. and Trosch. Salinonoids, 
with a serrated belly, having two rowa of conical pre-maxillary 
teeth, and one row of trenchant triangular mandibular ones. One 
species. 

Genus XXVIT. Hydrocyon, Cuv. Salmonoids, with large and 
strong teeth implanted in a single row on both jaws; these teeth 


are conical, slightly compressed, and have cutting edges; roof of Classifica- 
the mouth smooth. Body elongated ; sides flattened in the middle ; tion—Ma- 
belly rounded like the back; intestines very short, with a consi- lacopteri. 
derable number of pancreatic cteca (thirty-five to forty). Bran- 
chiostegals four. One apecies. 

Genus XXVIII. Cynopotamus, Valenc. Differ from Hydro¬ 
cyon io having two row'a of pointed pre-maxillary teeth, those of 
the exterior row very short; interior row containing four large 
canines; maxillary on the aide of the orifice of the mouth like that 
of a trout, edged by a row of very amall conical teeth ; mandible 
armed at the end by eight canines ; and a second interior row is 
composed of very small teeth ; palate destitute of both teeth and 
granular eminences. Branchiostegala five. 

Genus XXIX. Cynodon, Spi.x. Salmonoide, with granular teeth 
on the palate; pre-maxillariea, maxillaries, and mandible armed by 
a single row of pointed conical teeth, among which there are enor¬ 
mous canines, the largest being near the aymphysis, those of the 
mandible entering corresponding holea in the palate. Body much 
compressed at the pectorals; belly frequently compressed; anal 
very long and scaly. Pectorals pointed and laid along the body, de¬ 
scending to a right angle with the longitudinal axia when they act. 

Stomach remarkably large. Carnivorous. Three apecies. Cyno^ 
don scomheroidcs, Val., is the genus Hydrolycus of Aliiller. 

Genus XXX. Xiphorynchus, Agass. Differs from Cynodon 
in having a single row of pointed teeth on the palatines, as well aa 
on the jawa. Carnivorous fish. Twelve pancreatic C£Eca or there¬ 
abouts. Five species. 

Genus XXXI. Agoniates, Miill. Intermediate between Hy 
drocyon, which is remarkable for long caninea, and Tetragonop- 
terus, which haa two rowa of pre-maxillary teeth, some of them 
tricuspid. This dentition distinguishes Agoniates from Cynopo^ 
tamus. One species. 

Genus XXXII. Xiphostoma, Spix. Snout conical and elon¬ 
gated by the extension of the pre-maxillariea, palatines, nasal and 
prefrontal, and the dorsal aspect of the skull wholly covered by a 
granular engraved casque. The elongated pre-maxillaries and the 
mandible are furnished with numerous minute teeth, set closely 
aide by side iu a single row, their points recurved like a small fish¬ 
ing-hook ; palatines wrinkled and rough, with odontoid granula¬ 
tions. Body slender, elongated, and round. Dorsal very far back 
beyond the ventrala. Pancreatic caeca very considerable in number. 

Five species. 

Genus XXXiri. Salanx, Cuv. (Lcwcojowa, Gray.) Body slen¬ 
derly fusiform, the thin end of the spindle being the anterior one; 
jaws equal, the cleft of the mouth horizontal, slightly arched in the 
middle; maxillary curving over the corner of the mouth, and send¬ 
ing a slip in front of the end of the pre-maxillary, forming a conai- 
derable part of the border of the orifice ; pre-maxilJaries armed with 
a single aeries of small teeth, with four tall, subulate, recurved 
canines among them on each bone, the apace nearest the symphyaia 
have only a row of small ones ; maxillary edged with a pectinated 
row of short teeth ; mandibular teeth on the sidea of the bone 
smaller and more numerous than those of the upper jaw ; tip of the 
mandible toothless, but close to it there are three atrong teeth, whose 
points when the jawa are close pass through a rhomboidal mem¬ 
branous apace near the point of the snout; palatine bones set with 
a row of fine teeth, but there are no teeth on the vomer, which does 
not project. Ventrals about the middle of the fish ; dorsal in the 
middle of the posterior half, the anal still nearer the caudal fin, and 
the adipose fin corresponding to the posterior part of the anal. One 
apecies. 

Genus XXXIV. IIydropardus, Reinh. Teeth on the pre- 
maxillaries, elongated maxillaries, and mandible, uniserial, canines 
and conical ones intermixed ; the anterior mandibular teeth received 
into pita in the palate; palatine teeth minute, granular; pharyn¬ 
geal teeth villiform. Body elongated, compressed; belly keeled. 

Scales amall. Gill-openings extremely large; five branchiostegala; 
internal rakera of the branchial arches having the form of small 
osseous tubercles, studded with the finest spines; ventral fins none % 
dorsal fin over the anal, which is exceedingly long, and has a scaly 
base. (An. 1850.) 

Genus XXXV. Gonostoma, Rafin. Pre-maxillaries short, not 
passing the eye; the maxillary completing the upper half of 
the mouth, as in the Clupeidm or Salmonidos; teeth large, conical, 
and sharply pointed, w idely set on the jawa, with very small ones 
in the intervals; j)alatines and entopterygoida covered with minute 
raduliform teeth, and there are rough spots on the tongue ; pharynx 
very narrow, the superior pharyngeal teeth resembling the teeth of 
a barrow, in two groups, the anterior group composed of three teeth 
larger and longer than the rest; fourteen branchiostegals, aub- 
orbitar very delicate ; dorsal placed far back ; free recurved spines 
on the sides of the tail. Ovarian sacs abut. One species. 

Genus XXXVl. Ciiauliodus, Bloch. {Astronesthes, Richardaon. 

Phienodon, Lowe, Ann, Nat. Hist,, x., p. 52.) Mouth formed nearly 
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Oiassifica- as in Gonosto^na, but the dentition differs ; the teeth are slender 
tion — Ma- pointed, compressed, and curved, adhering to the bone, the mandi- 
lacopteri, hular ones being the largest ; maxillary teeth arranged in a pec- 
tinated manner on the edge of the bone, inclining backwards; 
palatine teeth shorter ; tongue armed on the sides with teeth ; 
pharyngeal teeth barrow-like. Branchiostegals fifteen to seventeen; 
pectoral fins attached low down; gill-openinga large ; dorsal far 
back, anal still more posterior, its last rays opposite to the thin 
adipose fin. Astronesthes ni^er, R., fig. 2, p. 132. 

Mr Ayres, in the Journal of the Boston Society for 1849, 

describes a fish which seems nearly allied to Chauliodus, but if the 
symphysial mandibular barbel and branchiostegals have not been 
overlooked, it can not be the same. The generic characters given 
of it are as follows : — 

Genus XXXVII. AIaeacosteus, Ayres. Scales small; mouth 
very deeply cleft, its upper border chiefly formed by the maxil- 
laries; pre-maxillaries short; pre-raaxillary and ma.xillary teeth 
small, sharp pointed ; mandibular teeth very long, somewhat 
curved, smaller ones behind them ; no teeth on the palatines, vomer, 
or gill-arches; a double row on the tongue; and a tuft on each 
pharyngeal; small fins ; dorsal far hack over the anal ; gill-cover 
memhranouswithout ossification. and nobranchiostegals perceptible. 
All the hones unusually soft. One species, J/. nigerj found in the 
Korth Atlantic. Could the bones have been softened by spoiled 
apirits ? 

Genus XXXVllI. Aplochiton, Jenyns. Characterized by a 
peculiar fold or longitudinal pouch in the integuments of the belly ; 
whollj’ without scales ; uniserial small teeth on both jaws ; two 
rows on the tongue and vomer; none on the palatines; branchio¬ 
stegals three. Elongated form of a Grayling, but thicker. Magel¬ 
lan’s Straits. 

The last six genera are scarcely members of this family. 

Family VI.—SCOPEL1DA3. 

Scopelinij iliill.; Bauridee, Valenc. Scaly or scaleless fishes 
with an adipose fin, whose mouth is bounded above from corner to 
corner by the pre-maxillary, the maxillary lying behind ; acces¬ 
sory gills. Swim-bladder absent inmost. Genus Cuv. ; 

Saurus, Cuv. ; Scopelus, Cuv. ; MauroltcuSf Cocco; Ichthyococcus, 
Bonap. ; Bonap. ; Odontostomus^ Cocco; Paralepis, 

Kisso; Sudisj Uaf. not Cuv. ; Sternoptyx, Ilerm.; Argyropclccus, 
Cocco. 

They are separated from the Sahnonidae by the structure of the 
mouth, and by the ova being discharged by a proper canal, and not 
falling into the general cavity of the abdomen. The maxillaries in 
some genera approach the corner of the mouth, and form a portion 
of its orifice, and in Argyropelecus they are formed of three pieces, 
one of which is dentiferous. This genus and Sternoptyx belong, by 
the structure of the mouth, to the Ckaracinidce. 

Genus 1. Argyropelecus, Coc. Body greatly compressed, 
high, with an irregular polygonal outline ; tail narrow at its com¬ 
mencement, and generally very thin near the caudal fin ; mouth 
nearly vertical, formed above by the pre-maxillaries and maxillaries, 
the latter in some species occupying but a small part of its orifice, 
in others nearly the whole upper half; maxillary composed of three 
pieces, one of them dentiferous ; curved, unequal teeth on the jaws ; 
smaller ones on the palatines; branchiostegals nine; the scapular 
chain of bones largely developed; thin nuchal osseous crest; four 
pancreatic caeca. Four species. 

Genus H. Sternoptyx, llerm. Body high, compressed, 
with long ribs seen through the silvery integument ; mouth cleft 
almost vertically, bordered above with verj^ short pre-maxillaries, 
and on the sides by the maxillaries, as in »S^aZ»«o or SaZar; pluriserial 
teeth on the jaws, the shorter ones placed in an exterior row, and the 
larger ones more interiorly; palatines armed with two or three 
longer curved teeth anteriorly ; vomer edentate ; branchial arches 
and inferior pharyngeals rough with small teeth, but the extremity 
of the tongue smooth. The dentition of the jaws is like that of 
Saurus, aod the palatine teeth resemble those of Chauliodus. Gill- 
openings wide; branchiostegals five, of different forms ; coracoid 
bones forming a keel with an anterior point under the throat; 
pubic bones also having a sharp point; a triangular osseous crest 
before the dorsal, with one large projecting spinous point. Adipose 
fin pretty long. One species. 

Genus III. Odontostomus, Coc. Upper half of the mouth 
formed entirely by the pre-maxillaries which carry the teeth, the 
maxillary lying posteriorly and being toothless; mandible, pala¬ 
tines, and chevron of the vomer armed with moveable teeth, which 
rise by their elasticity when pressed down ; no teeth nn the tongue; 
eye large, with an adipose fold. One species. 

Genus IV’^. ScOPELUS, Cuv. (^Myctophum^ MaurotieuSy Lam- 
panyctus, Bonap. Upper half of the mouth bordered by the 
pre-maxillary, the toothless maxillary supporting it behind ; teeth 
of the jaws small, and differing little in size; on the palatines the 


teeth are minutely raduliform; no teeth on vomer, in which the Classifica- 
genus differs from Odontostomus, Twenty species. tion_Ma- 

Genus V. Saurus, Cuv. Elongated body, wide mouth, long, lacopteri. 
rounded pre-maxillaries, ending in a point; the toothless styloid 
maxillary being hidden under the integuments. Teeth numerous, 
conical, somewhat curved, and often w’ith a hastate or barbed point, 
forming harrow-like bands on the jaws, the palatines, tongue, and 
pharyngeals; the small teeth being in the exterior ranks, and the 
larger ones interiorly. First rays of the veutrals shorter than the 
posterior ones, as in Platycephalus and Callionymus, and also in the 
united ventrals of Gobius. Branchiostegals sixteen ; sub-operculuni 
large, also frequently the inter-operculum. Caecal stomach large, 
with a short pyloric branch; pancreatic caeca few. Ovaries in a 
shut sac. No air-bladder. Seven species. 

Genus VI. Saurida, Valenc, Differ from Saurus in having 
an internal hand of acute teeth surrounded by minute ones, as well 
as the band of longer palatine teeth which Saurus possesses; inter¬ 
nal ventral rays not so much prolonged as in that genus. Two 
species. 

Genus VII. Farionella, Valenc, Resembling a Trout. Dor¬ 
sal standing over the space between the ventrals and anal; an 
adipose fin above the end of the anal; caudal small. Upper half of 
the moderate-sized orifice of the mouth formed by the pre-maxil¬ 
laries, the very small toothless maxillary lying behind. Teeth simple 
and conical on the pre-maxillaries, palatines, and mandibular, also 
along each side of the tongue. One species. 

Genus VIII. Aulopus, Cuv. Maxillary dilated posteriorly, 
with supplementary pieces, but bordered in front by the pre-max- 
illaries, which form the upper border of the mouth. Teeth small, 
crowded, nearly of equal size, formings narrow band on both jaws, 
on the palatines, and on the chevron of the vomer; two dental plates 
of very fine teeth on the entopterygoids, and the pharyngeals above 
and below bristle with pretty strong heckle-formed teeth. Jjsrge 
gill-openings. Bones of the head cavernous, with spinous points 
on the hinder part. Thick jointed inferior rays on the pectoral, as 
in some Sclerogenidce, with which in other respects the genus pre¬ 
sents many analogies. It has also somewhat of the external aspect 
of a Gadus, but is allied more closely to Saurus by dentition, and 
the presence of an adipose fin. Two species. 

Genus IX. Paralepis, Risso. {Sadisy Rafin.) Alalacoptery- 
gian abdominal fish, with an adipose fin, slender fusiform bodies, 
elongated jaws, and the upper half of the orifice of the mouth 
formed by the pre-maxillaries, which pass before the maxillaries. 

Dorsal and ventrals opposite to each other and very far back; adi¬ 
pose fin radiated, hut the rays not articulated like true rays. Teeth 
trenchant, much like those of Spkyrccna, In the Hist, des Poiss. 
the first dorsal was considered to he spinous, but Reinhardt has 
shown that its rays are articulated, and Muller assigns it a position 
among the Scopeltnidce. 

Genus X. Alepisaurus, Lowe. Body elongated, tapering, 
much compressed, acute-edged posteriorly above and below*. Jaw*s 
elongated, w'ith a wide mouth, which is bordered above from corner 
to corner by the pre-maxillaries, armed w'ith small subulate teeth; 
lanceolate teeth on the palatines and sides of the mandible, with 
long subulate ones on the fore part of the latter bone. The den¬ 
tition has much resemblance to that of Spkyrana or Lepidopiusy and 
the bones have great similarity in structure to those of the Scorn- 
heridoB, No teeth on the vomer. A long anterior dorsal extending 
backwards from the nape ; posterior one adipose; ventrals abdomi¬ 
nal. Neither air-bladder nor pyloric cmca. Lowe. Three species 
in the Atlantic and Australian seas. 

Family VII.—GALAX1D..E. 

Shape of a Trout, but with no adipose fin, and the dorsal far back. 

No scales. Moderate-sized, uniserial pointed teeth on the pre-max- 
illaries and mandible, sometimes three canines at the curve of the 
latter; stronger curved styloid teeth in one row on the palatines 
and each side of the tongue; pre-maxillaries not reaching the corner 
of the mouth, but the maxillary is excluded from the edge of the 
orifice by the thick lip. Inhabit fresh waters in Australia, Van 
Diemen’s Land, New Zealand, the Falklands, and l^atagonia, w'here 
they represent the Trouts. 

Genus I. Galaxias, Cuv. Seven species. 


HYODONTS. 

Tliis small family group was instituted by M. Valen¬ 
ciennes to comprehend three genera, whieh have the greatly 
compressed .sides of the Herrings, but not llie serralures on 
the lower edge of the belly exhibited by all tlie typical 
members of that family: the presence of pancreatic caeea se¬ 
parates th.em from Chirocentrus with whicli tliey would 
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Classifica- otherwise associate. They are fresh-water fishes, interest- 
tion—^ra- ing to ichthyologists from their characters, but of no great 
lacopteri. importance to man. The Hyoclons, from which the group 
derives its appellation, are small fishes of North America, 
known locally by the name of Gold Eye, and having a re¬ 
semblance to the Trouts in feeding on insects and taking 
the artificial fly freely. They, as well as Osteoglossum, are 
among the fishes which have the interior of the mouth most 
fully armed, since they possess strong teeth far back on the 
palate as well as on the tongue and jaws. 

Family VUl.—HYODONTFDiE. 

HyodonteSi Valenc. Valenciennes places in this group Osteo~ 
gJossum^ hchnosoma^ and Hyodonj which have compressed bodies, 
and a keeled belly, without denticulations, but with pancreatic 
caeca, the presence of which, he says, alone separates them for 
Chirocentrns, though the suborbitar scale bones are more developed 
than in the latter. Their intestinal canal resembles that of the 
Mormyri, 

Genus I. Osteoglossum, Fereira. Body and head compressed 
like the blade of a sabre; head bony above, and the cheeks pro¬ 
tected by the suborbitars and opercular pieces; mouth much cleft; 
small conical teeth on the premaxillaries and slender maxillaries, 
which move little, and are partially concealed by the preorbitar; 
lower jaw armed like the upper one with two fleshy barbels under 
the symphysis; minute crowded teeth cover the vomer, the pala¬ 
tines, entopterygoids, presphenoid, lingual bone, and body of the 
hyoid bone. Gill-openings very large, overlaid by the wide mem¬ 
branous border of the gill-cover ; branchiostegals ten. Anal long, 
but separated from the small caudal; ventrals ending in a filament¬ 
ous point. Belly trenchant, but without denticulations ; stomach 
rounded, without any caecal projection ; two pancreatic caeca; air- 
bladder large, simple, without either partitions or horn-like pro¬ 
longations, but communicating with the upper part of the oesopha¬ 
gus by a tube having an excessively smalt mouth. Two species, one 
in the Amazon, the other in Borneo. 

Genus IT. Ischnosoma, Spix. An Osteoglossum, with the anal 
and caudal united. , 

Genus III. Hyodon, Lesu., Bafin. Body scaly, greatly com¬ 
pressed, thickest above the lateral line ; back acute, belly more 
so; profile suboval. Dorsal short, over the long anal. Eye large, pre¬ 
orbitar scale bones covering the whole of the cheek ; mouth wide, 
premaxillaries and maxillaries forming equal portions of its upper 
border. These bones have uniseriat conical teeth, largest towai ds 
the symphysis; the mandible has two rows with their points in¬ 
clined backwards, and the interval between the rows covered with 
minute teeth ; the vomer is similarly armed, but the dental surface 
widens gradually as it approaches the gullet; the palatines are 
armed hy a single row of conical teeth, with a small oval plate of 
very minute ones within the middle of the row; tongue strongly 
armed by a marginal row of hooked teeth bigger than the others, 
anfl the rest of the surface covered W'ith minute card-like teeth, 
having their points reflexed. Stomach siphonal; one pancreatic 
caecum; air-bladder large, communicating with the oesophagus. 
Fresh-water North American fish. 


CLUPESOCID^. 

Tins family was indicated by Muller in his treatise on the 
Natural Familiesof Fish, and was considered by him to be dis¬ 
tinct from the true Herrings by having no pseudobranchiae, 
which the Clupeoids all possess. On subsequently examin¬ 
ing some examples of the genus ISIetjalops, he found the 
pseudobranchiae present, though evanescently small; and he 
also discovered that Gnathoholus, a genus closely related to 
Notopterus^ has pectinated pseudobranchiae. He therefore 
ceased to consider the ClupesocidcB as a separate family, 
and referring them all to the Clupeidce, enumerates as mem¬ 
bers of that family, Clupea, Pristigostcr, Alepocephcilus, 
Gnaihoholus, Notopteius, EngrauNs, Thrgssa, ^legalops, 
Elops^ Lntodeira, Hyodon, Butirinns, Chirorentrns, 
wias, Chauliodus^ Heterotis, Arapaima and Osteogiossum, 
Neither Ainia nor Chmdwdus have pseudobranchiae. M. 
Valenciennes has treated of the genera here enumerated as 
intermediate betw een the Clnpeidm and Esocidm, and con¬ 
siders several of tliem to be types of distinct families, some 
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of which have been named by him. After abstracting these, Classifica- 
the remainder are here placed under the head of Clupesocidce, tion—-Me- 
as a convenient term indicating their position between the 
natural families of the Herrings and Pikes. When their 
anatomy has been more perfectly investigated, they will he 
distributed by ichthyologists to their proper places in the 
system. One part of the structure of a fish is much attended 
to by Miiller in bis searches after the natural affinities of the 
various genera he examines, viz., the investments of the 


ovaries, or the organs which hold the roe or eggs. In the 
Salmon tribe the eggs are not contained in a separate sac, 
blit drop off from the ovary as they come to maturity, into 
the general cavity of the abdomen, and are expelled from 
thence ; in the Galaxidce and in various groups tliat have 
been separated from the SalmoiiidcB, the ovaries are inclosed 
in a sac, which has a canal of its own, through which the eggs 
pass in the process of spawning, A too rigid adherence to a 
single character often separates fish that are connected by 
many natural affinities; and some of the ClupesocidcB woM 
associate well with the Scopelidce did they possess an adi¬ 
pose dorsal; the absence or presence of teeth on the palate 
has also been occasionally made of too much importance by 
systeniatists. 

The genus Noiopieriis is peculiarly interesting to syste¬ 
matic naturalists on account of the combination of charac¬ 
ters of very different orders of fish which it presents. With 
the compressed body of a Chipeoid, it has the denticula¬ 
tions of the preorbitars, siibopercuhim, and mandible, and 
the cranial crests observed in several families o\' Acanthop^ 
teri, together with a Gobioid union of the ventrals, in which 
also it agrees with Gonorhynchus ; the dentition, especially 
the existence of spheroidal teeth, allies it to Butirinus, while 
the armature of the tongue brings it near to the Hyodontidee 
or to 3Iormyriis. The eggs are not shut up in a sac, but 
fall freely into the abdominal cavity as in the Salmonidce* 

The genus Arapaima, so named by Muller, and since 
called Vastres by Valenciennes, was termed Siidis by Cu¬ 
vier ; but Rafinesque having previo\isly used the word Sudis 
to denote a fish of a totally different kind, the name has been 
necessarily dropt as an appellation of this genus. The spe¬ 
cies are of much interest not only from the peculiarities of 
structure whicli they exhibit, and their encasement in strong, 
bony, compound scales, but from the great size which they 
attain, exceeding that of almost all other fresh-water fislies, and 
also from the excellence of their flesh as an article of food. 
Sir R, Schonibiirgk mentions, that in the Rio Negro some 
are taken which measure fifteen feet in length, and weigh 
four hundredweight. They are harpooned, or taken with 
a baited hook, and are the objects of considerable fi.sherics. 
They fetch a high price, and are excellent when fresh, espe¬ 
cially the belly jiart whicli is very fat. When salted they 
are exported in large quantities to Para, and are there 
jireferred to the salted fish from the banks of Newfound¬ 
land. 

Butirinus and Ileterotis are also interesting, but more 
from peculiarities of their structure than from their utility to 
man, though, as articles of food they rank among the more 
highly prized fishes. 


Family IX.—CLUPESOCTDiE, MuH. 

No adipose fin ; no accessory gills ; premaxillaries bounding the 
orifice of the mouth in the middle above, and the maxillaries the 
sides. Some have a simple swim-bladder ; pyloric caeca in a few, 
in others absent. Distinguished from the Clupeidce by the ab¬ 
sence of accessory gills. They include the following genera: 
Stomiasy Chirocentriis, NotopteruSy Osteoglossum, Heterolis, and Sadis, 
Cuv. (or Arajmima, Mull.) 

These genera were either associated with Esox by M. Valen¬ 
ciennes, or considered as types of peculiar families; and at a later 
period Muller ceased to consider these fish as forming a proper 
family, but we have placed them together until appropriate posi¬ 
tions are found for them. 
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Classifica- Genus I. Stomias, Cuv. Elongated scaly fish, having some- 

tion_Ma- what of the form of Scomheresox^ but with a short high head and a 

lacopteri. barbel depending between the limbs of the mandible. Dorsal and 
anal opposite near the caudal; ventrals in the posterior quarter of 
the fish before the vertical fins. Scales thin, forming he.\agonal di¬ 
visions in the skin, not imbricated. Mouth cleft far j)ast the eye, 
which is near the end of the very short snout; upper border of the 
mouth formed by the premaxillaries and ma.xillaries ; mandible pro¬ 
jecting beyond the snout; strong conico-subulate curved teeth on 
the premaxillaries and mandible, with very small teeth on the part 
of the maxillary, which passes beyond the premaxillary; small 
teeth exist between the tall ones ; the tongue is toothed in the same 
manner, and the branchial rakers are in the form of long, hooked 
teeth. Branchiostegals seventeen ; pretty large gill-openings. Ali¬ 
mentary canal a long straight tube, without a stomachal dilatation ; 
nn pancreatic caeca; ovaries, two long sacs j a long, slender air-blad¬ 
der. One Mediterranean species. 

The want of an adipose fin seems to be the only character that 
separates this fish from Chauliodus^ and other Scopellni. 

Genus JI. Microstoma, Valenc. General form of Sfomias, but 
less elongated, with a small head and a very small mouth, wholly 
anterior to the proportionally enormous eye. The anal behind the 
dorsal, and neither of them so far back as in Stomias. Upper half 
of the orifice of the mouth formed by the small premaxillaries 
and niaxillaries, both without teeth ; a few vomerine teeth, none on 
the palatines, nor on the tongue or pharyngeals, but the branchial 
rakers are long and pointed. Branchiostegals four. Intestine and 
air-bladder as in Stomias; pseudobranchice crested. One Mediter¬ 
ranean species. The specimen in the Haris Museum is the same 
with Risso’s, but the imperfect descriptions of the latter giving it 
an adipose fin, led Muller to believe them to be different. 

The Chirocentres, says M. Valenciennes, approach Esox, and even 
Ci/prinus, by the absence of pancreatic caeca, but they depart from 
these families to place themselves near the Clupeoids by the junc¬ 
tion of the premaxillaries and maxillaries. It is a family of only 
one species, forming the 

Genus III. Chirocentrus, Cuv. Body compressed, elongated ; 
belly trenchant, not denticulated. Dorsal far back on the tail, op¬ 
posite to the anal; pectorals pointed with a long styloid bone in the 
axilla covered with scales; ventrals excessively small. Pharyngeal 
teeth strong and curved ; two mesial premaxillary teeth horizontal; 
upper jaw formed of small premaxillaries soldered to dentiferous 
maxillaries which have two supplementary pieces as in Clupea, oaQ 
of them hidden under the preorbitar scale bone, the other extend¬ 
ing beyond the corner of the mouth ; teeth very fine and short on the 
palatines, tw^o pterygoid bones, the tongue, the branchial arches, 
and the pharyngeals. Stomach caecal; intestine short, with the in¬ 
terior mucous coat forming a long spiral valve ; no pancreatic 
caeca ; swim-bladder long, slender, with interior imperfect trans¬ 
verse partitions, and an air-tube going to the stomach. Branebio- 
stegals eight. 

Genus IV. Notopterus, Valenc. Body greatly compressed, 
very thin towards the tail. Snout obtuse, with little projection, the 
nasal bone scarcely passing the turbinal; two small premaxillaries 
placed transversely at the extremity of the nasal, and suspending 
the free maxillaries, the latter a single bone (not of several as in 
the Clupeidoc)) limbs of the maxillaries having a deep, oblong, dor¬ 
sal cavity, with two trenchant edges carrying teeth ; jaws armed 
with minute raduliform teeth, also the palatines; a small spot 
on the end of the vomer, an oval surface on the presphenoid ; 
and very long crooked ones on the edges of the longue. The 
foremost two suborbital scale bones are serrated on their edges, 
and also the edges of a large hollow on the inferior limb of 
the preoperculum, which hides entirely the smooth interoper¬ 
culum ; operculum large, and suboperculum wanting as in the Si- 
luri. Large rnuciferous cavities in the cranium, on which there 
are five longitudinal ridges, namely, a mesial interparietal one and 
two lateral ones on each side; the suprascapula is also cavernous, 
and pierced for the passage of mucoducts. Dorsal very small; anal 
very long and united to a small caudal ; ventrals united to one 
another, but scarcely perceptible from their minuteness. A genital 
papilla behind the anus. Belly very much compressed, and edged 
by a double series of denticalations. Scales small, covering the 
body, the gill-covers, and part of the cheeks; lateral line straight. 
Branchiostegals seven,erroneously stated in the Animale ” to 

be only one. Stomach compressed, globular, with the cardia and 
pylorus in front, one over the other. Ova not shut up in an ovisac, 
but dropping into the abdominal cavity. Air-bladder raultilocular, 
having numerous interior partitions, and some exterior contrac¬ 
tions, with two long posterior horns; and two little horns that, pro¬ 
ceeding from the fore-part of the bladder attached to the cranium, 
pass under the acoustic sacs which contain the otolite-, onwards to the 
third tubercle of the brain —a unique circumstance in fishes. Three 
species. 


EotopK'rtis is considered by M. Valenciennes to be the type of a Classifica- 
peculiar family. tion—Ma- 

Genus V. AraPaima, Mull. (Sudis, Cuv.; non Rafin.; Vastres, lacopteri. 
Valenc.) Body more or less rounded, covered by a mosaic t ^ > 

work of osseous scales, which extend over the vertical fins. 

Anal and dorsal short, and far back. Head formed of deeply sculp¬ 
tured bones, with mucous cells, clothed in a thick skin; large 
cheek hones ; mouth pretty large, bordered above by the premax¬ 
illaries and maxillaries, both carrying teeth, and below by the 
mandible, toothed in the same way ; small raduliform teeth cover 
the palatines, the pterygoids, the vomer, the presphenoid, the 
lingual bone, and all the body of the os hyoides; and there is a plate 
of teeth on the internal surface of the mandible; the presphe- 
noidal and palatine teeth vary with the species. Air-bladder said 
to be cellular like the luogs of a fowd ; two valves at the arterial ori¬ 
fice of the ventricle, and no muscular bulb. About six species in 
the rivers of South America. 

Genus VI. Heteuotis, Ehren. A large cuirassed head, 
clothed in mucous skin, and hard mosaic scales on the body, give 
this genus a resemblance to Sudisj but the vertical fins are not 
scaly. The teeth stand in a single row on the jaw^s, they are re¬ 
curved with a rounded point; no teeth on the palatines, vomer, or 
presphenoid, but there are groups of straight conical teeth on the 
pterygoids and dilated part of the hyoid bone. Two long, thick, pan¬ 
creatic cceca. A cellular air-bladder enters into rings formed by 
the parapophyses of the caudal vertebra?, as in the Exocceti. Two 
species, Africa. 

Genus VII. Butirinus, Com. (Albida^ Gronov.) Has the 
general aspect of some of the Indian Cyprinoids. Body regu¬ 
larly fusiform, with a conical head, and pointed snout, passiog the 
end of the mandible a little. Dorsal in the middle of the length, 
its binder third opposite the ventrals, the anal half-w^ay between 
the latter and the largely-forked caudal. Head naked. Body 
covered with large, hard, firm scales; furrows on the cranium per¬ 
ceptible through the skin. Fine card-like teeth on the jaws, 
palatines, front of the vomer, and pharyngeals ; and what is charac¬ 
teristic of the genus are small, cup-shaped, hemispheric patches of 
teeth, covering apart of the presphenoid, and another on each ptery¬ 
goid. The convex tongue fits into the canal formed by these three 
bones, and its surface is also covered with granular teeth. Intes¬ 
tines like those of the Clupeidce. Stomach large, cDecal; pancre¬ 
atic caeca twenty-tw'o ; hexagonal cells in the mucous coat of the 
rectum; ovarian sacs opening on each side of the anus. A long 
air-bladder, having its thin membrane enveloped in an exterior fib¬ 
rous sac, communicates with the stomach by a short tube. Nine 
species. 

The Butirines, says M. Valenciennes, are undoubtedly allied to 
the Clupeoids by their large air-bladder and numerous pancreatic 
cieca, and the want of teeth on the maxillary, but they are kept 
apart from that family by the absence of a keeled denticulated 
belly. 


ERYTHRINIDiE. 

A small family established by M. Valenciennes of several 
genera whose true place in the system has been much 
canvassed. J^ri/thriuus is stated by the ichthyologist just 
named, to present in its skeleton a resemblance lo tlie Sal- 
monidee in the adjustment of the bones of the lace, to the 
Ci/prinid(B in the size of ihe lateral occipital foramina, to 
the Clnpeidee in the parleto-occipital foramina, and in the form 
of the basi-occij)ital, which differs totally from that of the 
Cyprinoids in wanting that vaulted dilatation to which the 
median pharyngeal ])late is attached in tliat family ; but 
again it possesses Cyjirinoid characters in the union of the 
first vertebrae and in the existence of the Weberian ossicles, 
connecling the air-bladder w ith the auditory organs, though 
not exactly in the same way as in the Cyprinidic, 

Family X.—ERYTHRINID^. 

Erythro'ideSy Valenc. Body moderately thick ; back and belly 
rounded; head large ; snout obtuse ; upper arch of the mouth formed 
of the small premaxillaries, with the maxillaries articulated to their 
extremities, both crowded with small conical teeth, as is also the 
mandible. Villiform teeth cover the palatines and pterygoids, and 
form an arched plate on the roof of the mouth, separated from its 
fellow on the other side by a smooth vomerine lioe; pharyngeal 
teeth also villiform. Entire cheek covered by bony suborbitar 
scales, followed by two temporal plates which are characteristic of 
the family. Stomach conical, siphonal; pancreatic ca^ca numerous ; 
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Clafsifica- ovarian sacs not communicating with the cavity of tho abdomen ; 
tion—Ma- air-bladders two, united by a neck, the anterior one roundish and 
lacopteri. covered by a thick fibrous coat as in the Catastomi and other 
/ Ciiprinidoi, and inserted into the third and fourth vertebral pro¬ 
cesses, but not communicating with the ear ; the second is subcel- 
lular anteriorly, without extensive partitions, but with recesses 
formed by longitudinal and transverse bridles in the walls of the 
viscus, which project inwardly in thin folds. A tube runs from the 
second air-bladder to the top of the oesophagus. 

Erythrinusy says ^luHcr, belongs decidedly to the Characini, 

Genus 1. Krythrinus, Cuv., Jliill. Sim 2 )le, card-like teeth on 
the palatines; the bigger canines among the mandibular teeth are 
proportionally short. Swim-bladder cellular. Six species. 

Genus IT. jMacrodon, Miill. A row of bigger conical pala¬ 
tines in place of the card-like teeth of Erytkrinus ; on the mandible 
isolated very large canines. Swim-bladder not cellular. Six 
species. 

Genus III. Lebiasina, Valenc. Having the aspect of a Cyprino- 
don and the tricuspid teeth of that fiiniily, but with the suborbi- 
tars cuirassing the cheek; numerous pancreatic caeca, und a double 
air-bladder, partially cellular as in Krythrinus, 

Genus IV, Pybrhulina, Valenc. In some of its characters this 
fish approaches the Cyprinidee, A scaly, fusiform fish, with the 
mandible projecting, and the upper lobe of the caudal elongated. 
Snout very short; eye rather large ; mouth formed above by the 
short premaxillaries carrying minute crowded teeth, and on the 
side by oval edentate maxillaries, which fit into pits in the man¬ 
dible; the mandible has large limbs, with small conical teeth, and 
moves after the manner of the jaw of Mugil; the .second and third 
suborbitar scale bones 'cover the cheek. Stomach roundish; six 
pancreatic caeca; a double air-bladder, like that of Macrodony 
without cellular walls, but with a tube from the posterior conical 
half, which communicates with the upper part of the oesophagus. 
One species, Surinam. 

Genus V. Umbra, Krain. Small premaxillaries, articulating 
at their extremities with the maxillaries, both carrying teeth ;‘vo¬ 
mer and palatines also studded with teeth. Branchiostegals five ; 
msophagus short and globular. Stomach long, cylindrical, siphonal ; 
no pancreatic coeca ; air-bladder simple, jjointed behind, rounded 
before, and communicating with the pharynx by a wide opening. 
A thickly fusiform fish, with a short-conical, smooth head, large 
scales on the body, and a dorsal rather posterior to the middle of 
the fish, atid opposite to the small ventrals and anal. Caudal fin 
cuneate at the end. 

This genus is one which ichthyologists find a difficulty in assign¬ 
ing to any family that has as yet been characterized. It combines 
the characters of several groups. Miiller remarks that it does not 
belong to the Pcecilian genus Cyprinodon, since, in addition to the 
premaxillary teeth, it has teeth on the vomer and palate bones; 
and a mouth bounded anteriorly by the premaxillaries, and exter¬ 
nally by the maxillaries, as in Esox, with which it agrees also in 
having no csccal projection of the stomach, and in the intestines 
and the covered pseudobranchise. (Arch.ftcr j^aturg.) 

Genus VI. Dussumiera, Valen. This fish, having the aspect of a 
Olupeoid, but, being without dcnticulations on the belly, is one of 
tbe species whose combinations of characters mock at our attempts 
at arrangement. It has teeth on the jaws, palatines, pterygoids, 
and tongue, but the vomer is smooth. There are raduliform patches 
of teeth on the palatines and pterygoids as in Elops, but it eannot 
enter the Elopid<e family, because it wants tbe sublingual bone of 
Elops. It ought to be placed, M. Valenciennes thinks, between 
Butirinus and Elops. One species, D. acuta. 

Genus VII. Etrumeus, Bleek. Separated from Dussurnkra 
because it has vomerine teeth. i^Clupea micropusy Schlegel.) 


three generic ones. It is the only representative of the genus Classifica- 
Elops yet discovered, and is one of the few fishes which are 

lacopteri. 


Fig. 75. 

Elops saurus, 

common to the warmer parts of both tlic Atlantic and Paci¬ 
fic Oceans. It lias been captured at New Orleans, Suri¬ 
nam, and on the coast of the Brazils ; also on the opposite 
African coast at Senegal. In the Red Sea also, at the Isle 
of France, in the Indian Ocean, and, lastly, on the North 
Australian coasts and in the seas of Polynesia, westward to 
Japan and China. 

There is a likeness between the genera Lutodeira and 
ElopSy but the great number of branchiostegals which the 
latter possesses at once distinguishes them. 

Family XI.—ELOPID^E. 

Elopknsy Valenc. Separated by Valenciennes on account of 
the presence of a sublingual bone from the ButirinidcBy to which 
they are nearly allied. This bone exists in Amta, but that genus 
has another kind of dentition. These fish are remarkable among 
their allies for the number of their branchiostegalsy and the median 
bone under the branchiostegal membrane, between the limbs of the 
mandible, is also an unusual part of their structure. The mouth is, 
like that of the Clupeidccy bordered above by small premaxillaries, 
and long free maxillaries on the side. Teeth so fine on the pre¬ 
maxillaries, maxillaries, mandible, palatines, entopterygoids, vo¬ 
mer, presphenoid, and tongue, that they appear merely to be slight 
asperities. Body long and rounded ; no dcnticulations whatever on 
the belly. Dorsal medial, with no prolongation of the last ray. An 
enlarged and indurated scale on tbe dorsal and ventral edge of the 
base of the deeply-forked caudal; long scaly appendages in the 
axillae of the ventrals and pectorals. Head naked; a diaphanous, 
waxy-looking, adipose eye-membrane. Stomach conical, with an 
ascending fleshy branch ; numerous pyloric caeca ; a large air-blad¬ 
der communicating with the digestive canal, and forked ante¬ 
riorly, but not entering the cranium. 

Genus 1. Elops, Linn, Character of the family as above. Two 
species. 

Genus TI. Megalops, Commer. Body elongated, of moderate 
height and elegant form. ;Mouth bordered above by the small pre¬ 
maxillaries, and by the large, moveable, compound maxillaries on 
the sides, with the edges of both rough with minute teeth : there 
are teeth also ou the mandible, the palatines, the pterygoids, the 
front of the vemer, the presphenoid, the lingual and hyoid 
bones, and on the pharyngeals. Wide gill-openiugs; branchioste¬ 
gals numerous (twenty-two to twenty-five). A sublingual bone be¬ 
tween the limbs of the mandible. An adipose eye-lid to the pretty 
large eye. Small dorsal, with the tip of the last ray filamentous 
and long. A large conical stomach; numerous slender, filiform, 
pancreatic cseca; air-bladder large, forked anteriorly, with an 
air-pipe from it opening into tbe pharynx. Three species. 



ELOPIDAl. 

Tlie existence of a bone between Llie limbs of tlic lower 
mandible is one of tbe characters of this himily, and the 
want of it in Butiriuus (left among ihe somewhat hetero¬ 
geneous Clnpesocidce) is the reason why M. Valenciennes 
did not place that genus with his Elopiens. Amia is an¬ 
other genus in which this sublingual bone is jircseut, but 
Miiller has adduced various arguments founded on its struc¬ 
ture for considering it to be one of the few living Ganoids, 
and wc shall accordingly mention it under that order along 
with the LepidostidcB which are more uneiiuivocal Ganoids. 

The figure No. 7o, represents {he Elops savruSy or Silver- 
fish of Garden, a fish which has been introduced into our 
systematic works under four different specific names and 


MORMY^RIDyE, 

A small family of fishes which abound in the rivers of 
both sides of Africa, the Nile, Senegal, and Congo. They 
are timid fish, of nocturnal habits, that frequent rocky ba¬ 
sins in the rivers, and would be seldom taken but for the 
high price they command, which renders the fishermen very 
assiduous. They are canglit with lines to which many 
hooks baited with worms arc affixed, and one fisherman 
rarely succeeds in taking more than two or three in the 
course of the night. Their flesh has an excellent flavour, 
and is greatly esteemed by the epicures of Egypt. These 
fish seem to liave been objecls of as great attention to the 
ancient Egyptians as they are to the present inhabitants of 
that country. In the Egyptian museum of Paris there is a 
small bronze representation of one of the sharp-nosed 
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Olassifica- Mormyri surmounted by the mythic liorned circle enible- 
tion ]\la- niatic of the divinity Athor ; and inumified Mormyri are not 
lacopten. Gardner Wilkinson says, that the name of these 

fish in modern Egypt is Mhdeh ; and in page 250 of the 
second volume of the second series of Ancient Egypt^ he 
gives two very recognisable representations of a Mormyrns 
taken from bronzes, one of them crowned by the emblem 
in question. A third figure is copied from a representation 
of the fish in the temple of the Great Oasis, where it is 
coujded with the name of the goddess, and shows, Sir Gard¬ 
ner thinks, that the fable of the metamorjdiosis of Venus 
into a fish was of Egyptian origin. The ancient Egyptians 
appear to have made the Monnyrus an object of veneration, 
but to have abstained from eating it, according to Plutarch, 
because it was one of three different kinds which devoured a 
part of the body of Osiris, and which Isis therefore was unable 
to recover when she collected the rest of the scattered mem¬ 
bers of her husband. The Monnyrus lonyipinms of Riip- 
pell, or A/, caschive of Hasselquist and Valenciennes, has 
been ascertained to possess electric organs, which probably 
exist in other sjjecies also, and may be one reason for the 
veneration of the whole genus by the ancient Egyptians. 
The long-finned species represented by one of the bronzes 
figured by Sir Gardner Wilkinson is either this 31. caschive 
or the 31. oxyrhinchits which has also a long dorsal. IMiiller 
found the premaxillaries of the 31ormyri to be united so 
as to form a single bone. 

Family XIL—MORMVHID.E, Miill. 

Mormyri^ Cuv. Longish compressed bodies, with a tail slender 
at its origin, but swelling out at the attachment of the caudal. 
Head encased in a thick, naked skin, which envelopes the gill- 
cover and branchiostegals, and leaves only a perpendicular slit for 
a gill-opening. Branchiostegals six. ilouth small, and bounded 
above niesially by a single bone formed of the coalescent pre¬ 
maxillaries as in Diodonf laterally the maxillaries enter into the 
composition of the orifice. Dentition various. The post-frontal or 
temporal apparatus is simpler than in other fish, therein resembling 
the SihiridiB. The cranium has a peculiar canal closed by the 
skin, leading to the interior hollow of the skull, and the acoustic 
labyrinth. Accessory gills ab.sent; stomach globular; intestine 
long and slender; two pyloric caeca; swim-bladder simple. 

Genus 1. Mohmyrus, Mull. A row of slender teeth, curved at 
the tips on the premaxillaries and mandible, and in the young a 
stripe of raduliform teeth on the hinder parts of the vomer. M. 
cyiirinoideSy oxyrhynchns^ dorsalis, loiigipinnis. 

Genus 11. Moumyrops, Mull. Conical teeth on the jaws in 
place of curved tipped ones. M. anguilloides, labiatus. 

M. Valenciennes does not adopt these genera of M. Muller, as he 
says that conical and slender teeth exist on the jaws of the same 
species. He describes twenty species, in two groups, characterized 
by the length of the dorsal fin. Since the publication of the IIis^ 
toire des Poissons, Peters has discovered six new ones on the Moz¬ 
ambique coast. Most of the species described by M. Valenciennes 
have two minute lateral cusps to the teeth, separated by a jiotch as 
in Crenidens. 

CYPRIXODOXTS. 

The typical forms of this family are small fishes, formerly 
consickretl lo be Cyprinoicls, but, as their name denotes, 
differing from the true Carps in possessing teeth, and, more¬ 
over, in having protractile jaws ; they want also the kind of 
pharyngeal grinding apparatus which is |)eculiar to the 
Carj)s. Species exist both in the Old and New Worlds; 
and some inhabit indifferently fresh, brackish, or salt water. 
We have seen s])eclmens procured in a brine spring and 
salt marsh on the shores of the Dead Sea, on the supposed 
site of Sodom, probably from one of the slime pits of Siddim 
of which the valley was full in Abraham’s time. In one 
member of this family, the Guapucha {Pcecilia hogotensii), 
M'hich inhabits the little river of Bogota on the plateau of 
Santa Fe, 8840 feet above the sea level, Humboldt found 
a double air-bladder; and, on examining the contained air, 
ascertained that 93 parts in 100 were azote, the rest being 


carbonic acid and oxygen. The Orestias are found at a Classlfica- 
still greater altitude, being inhabitants of Lake Titicaca tion —Ma- 
aiid other elevated sheets of water on the Cordilleras of kcopteri. 
Peru and Bolivia, between the 14th and 19th degrees of 
latitude, and from 13,000 to 14,000 feet above the sea. The 
flesh of these fishes is a great delicacy ; and they are sought 
for during the winter season, when they can be transported 
without s|3oiling. 

Anableps is a genus which excites the attention of the 
dullest of observers by a conformation of the eyes which no 
other vertebratcd animal possesses, in the cornea being 
divided into two somewhat unequal elliptical parts by a 
bridle of the conjunctiva, giving to each eye the appearance 
of being double. This very peculiar structure has most 
likely a connection with the habit the fish lias of swimming 
with the eyes jiartly out of the water. Panchax and Van^ 
dellia were considered by M. Valenciennes to liave affinities 
with Paciiia^ but owing to their possessing teeth on the 
palate he places them after Esox. Neither has Dipiopterus 
been enumerated among the Cyprinodonts by Muller, but 
no other more convenient place ibr these three genera oc¬ 
curs than just beibre the Esocidce. 

Family XHL—CYPRIXODONTID.-E, Agass. 

Cyprinodontts, Agass. This is a very pVecise family, with pro., 
miiient characters. Us members resemble the Cyprhndcx in habit, 
but they do not possess the large pharyngeal tooth, nor the bony 
I)iocess of the basi-occipital. Upper and under pharyngeal teeth 
card-like; ma.xillary as in the Cyprinidce, and the premaxillaries 
forming alone the upper half of the me nth, bnt they are armed 
with teeth ; jaws protractile. Swim-bladder simple, and unfur¬ 
nished with a chain of acoustic ossicles. No supplementary gills. 

Stomach sipbonal; no pancreatic caeca. Some are viviparous. 

Genus 1. Pcecilia, Valenc. Jaws depressed, horizontal and 
protractile, the upper border of the mouth formed solely by the 
premaxillaries; moveable and curved teelh on both jaws in an 
exterior row, with a stripe of villiform teeth behind ; roof of the 
mouth edentate, soft; many rows of hooked teeth on the pharyn- 
geals. Five branchiostegals. A single, simple air-bladder. Long, 
simple intestines ; viviparous. Eight species. 

Genus 11. Mollienesia, Lesu. Having the dentition, bran¬ 
chiostegals, and intestines of Pcecilia, they differ in the position of 
the anus, advanced to between the ventrals, which are rather far 
back. A large and long dorsal and expanded caudal. One species, 

Lake Pontchartrain. 

Genus 111. Xiphophorus, Heck. Teeth bristly, short, sur¬ 
rounded by a row of stouter ones. Ventrals as in Mollienena ,* anal 
in the male close to the ventrals, the front ra^s thickened, con¬ 
nected together by a long plate, w’hose extremity is used as a 
prehensile organ ; the posterior rays very short. Three Mexican 
species. 

Genus IV. CvPRiNODON.Lacep. {Lchias, Cuv.) Viviparous fishes, 
wdth the jaws rather less depressed than in Poccilia, the teeth in a 
single close row, compressed and tricuspid. Branchiostegals five. 

Intestines and air-bladder of Pcecilia. Small fishes resembling a 
Minnow. Eight species. 

Genus V. Fundulus, Lacep. Characterized by the presence of 
fine card-like teeth on arched premaxillaries, the upper half of 
the orifice of the mouth being semicircular. Head flat beneath; 
and the jaws not depressed as in Pcecilia. Branchiostegals five. 

Eight species. 

Genus VI. 11 ydrargy'Ra, Lacep. Teeth of i’ttnrftelua. Six bran¬ 
chiostegals. Four species. 

Genus VII. Grundulus, Valenc. Body compressed, oval ; the 
flat upper jaw shorter than the mandible; numerous teeth on the 
jaws. Dorsal far hack, opposite to the anal. Branchiostegals five. 
Air-bladder double, the posterior one much the largest. One 
species, seen only by Baron Humboldt. 

Genus Vlll. Orestias, Valenc. Thickly fusiform, apodal, scaly 
fishes. Dorsal and anal opposite to each other, behind the middle 
of the body, on the commencement of the tail. Mouth rather small 
at the extremity of a muzzle which bulges beneath by the projec¬ 
tion of the mandible; teeth fine and hooked ; pharyngeal teeth 
card-like. Five branchiostegals. Scales of the fore part of the fish 
hard horny bucklers, with occasional intervals of naked skin ; 
posteriorly they are ordinary cycloid scales like those of a Carp. 

Lower part of the belly destitute of scales, shining and metallic in 
lustre. Nine species, Andes. 

M. Gervais has instituted a genus which he names Tcllia, for an 
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Classifica- Algerine fi^h which is distinguished from Ct/prinodon by the want of 
tiou—Ma- ventrals. We know it only by a brief notice in the Arcftiven fur 
lacopteri. XaturgeschichtCj and are not told in what respect it differs from 
Orestias. 

Genus IX. Anableps, BIocli. Elongated scaly fishes, with a 
dattish, rounded hack, and depressed head. The niaxillaries carry 
no teeth, and do not enter into tlie composition of the border of the 
mouth, which is formed above hy the preniaxillaries alone. On 
these there are teeth, the outer row being moveable like those of 
Pcecflia, and the inner ones minute, in a crowded band ; roof of the 
mouth smooth, edentate; tongue a very small tubercle; pharyn¬ 
geal teeth two plate-, above and below, conical pointed, villiform, 
crowded ; lips thick ; eyes prominent under a scaly arch, having 
the cornea and iris divided by a longitudinal band,- so as to give 
thorn the appearance of being double. Briinchiostegals five. In 
the male the excretory canal of the organs of generation, common 
also to the urinary bladder, is carried along the front of the anal 
beyond the tip of its first ray, in a tapering, scaly appendage, 
with the orifice at the extremity. The f^emale is viviparous, hut 
seldom produces more than seven or eight young at a time. Air- 
bladder pretty large, with a pneumatic duct in the foetal state, which 
is obliterated as the fish attains maturity. Four or five species. 

Genus X. Diplopterus, Gray. {LucioccpUilu.‘i, Hleeker.) Is 
placed by its affinities between Cyprinodon and Usox} the exist¬ 
ence of vomerine teeth brings it near Panchax^ which it resembles 
in the position of the ventrals under the pectorals, A single anacan- 
thous dorsal opposite the anal. Upper half of the mouth composed 
of tlie very protractile preniaxillaries, which have moreover a 
tuft of teeth on their ascending pedicels, and uniserial teeth on 
their labial limbs; mandibular teeth pluriserial in front; vomer 
rough, with minute teeth; four complete branchial arches; no 
pseudobranchiic ; inferior pharyngeals widely separated, armed 
with conical teeth. Gill-openings large, coming forward under the 
eye. Branchiostegals five. Xostrils two in the preorbitar space. 
Scales Ctenoid on the body, Cycloid on the head. Stomach caecal, 
intestine short; no pancreatic cieca. 

Genus XI. Fanchax, llamilt. Buch. Thickly fusiform scaly 
fishes, highest in the middle, and tapering rather more towards the 
head than posteriorly. Dorsal far back over the posterior part of 
the larger anal; abdominal ventrals before the middle of the fish. 
Upper arch of the mouth formed by the premaxillarics, behind 
whose descending limbs the maxillary lies and does not touch the 
edge of the orifice, which is garnished all round by a narrow band 
of teeth as fine as hairs. Teeth on the palatines; branchiostegals 
five. 

Genus XTI. Vandellia, Valenc. Body elongated, rounded, 
slenderer anteriorly; snout depressed, prominent; mouth small, 
situated on the ventral aspect; lips thick, with a fleshy barbel at 
the corners of the mouth on each side; teeth on the vomer; none, 
or little visible teeth on other parts of the mouth. Ventrals small, 
on the posterior third of the body; dorsal standing over the interval 
between tlie ventrals and anal. One species, India. 


ESOCID.'E. 

By the abstraction of groups formerly included in the 
Pike family, only a single genus remains to represent it, 
and of this there is only one European species, viz., 
Esox hichis^ Linn, (the common Pike). During tlie 
earliest stage of its life it is of a greenish hue, but in the 
second year it becomes gray with pale spots, the latter 
ultimately actpiiring a yellowish colour. Its markings, 


Fig. 76. 

Esoz lucius. 

however, are very variable, and instances have occurred of 
its being perfectly white. It is one of the largest of fresli- 



w ater fishes, and indeed, if the accounts which some writers Classifica- 
give are not exaggerated, it occasionally attains a size not tion—Ma- 
greatly inferior to the gigantic inhabitants of the ocean. 
Individuals are recorded as measuring from 5 to 9 feet 
ill length. They frequently w^eigli above 30 lb. in tlie 
lakes of the north of England ; and Dr Grit'rson mentions 
one taken in Loch Keii, in Galloway, which weighed 
61 Ib. Pallas states that the lakes in the government of 
Tobolsk in Siberia nourish multitudes of Pikes which at¬ 
tain tlie size ofbetw^een 30 and 40 lb. In North America, 
w hich seems to be the headquarters of the family, since 
not only the cemmon European species, but several others 
exist in tlie great lakes of that country, 30 lb. is con¬ 
sidered a large size, though doubtless some individuals 
attain a greater weight. Most autliors have cited the 
accounts of one said to have been caught at Kaiserslautern, 
near Manheini, in 1497, vvliieh was nearly 19 feet in 
leiigtli, and weighed 3o0 lb. The skeleton of this extra¬ 
ordinary specimen was for a long time preserved, and bore 
a brass ring with an inscription to tlie effect that the fish 
was put into a pond by the hands of the Emperor Frederick 
II., tlie 5th of October 1262. From this it is inferred that 
it was upwards of 235 years old. M. Valenciennes enters 
at some length into a critical examination of the truth of 
this story. Gesner, who lived soon after the time assigned 
to the capture of this remarkable fish, and who might have 
know n eye-witnesses of tlie event, says that it was caught 
near Heilbronn, in Suabia; and in 1592 Lehman saw a 
painting of the Pike and a sketch of the ring kept in a 
tower on the road from Heilbronn to Spires, and the piece 
of water whence it was taken was still named Kaiserwugy 
or the Emperor's Lake, in 1612. There seems to be no 
doubt but a fish of great size and great age was taken about 
the time mentioned, but there are discrepancies enough in 
tlie various accounts that are given of it by authors to make 
tlie details doubtful; and a celebrated anatomist having 
examined the skeleton of tlie said Pike, then kept in the 
Cathedral of Manheini, found the vertebrae to be more nu¬ 
merous than those of a single Pike, and in fact that the 
skeleton had been lengthened to fit the story, which had 
itself undergone the same process from that love of the 
marvellous which is common to every age. The common 
Pike is not only an inhabitant of most of the larger waters 
of Europe and northern Asia, but it is certainly one of 
the native fishes of North America. This is a question of 
interest to those who are engaged in tracing the distribu¬ 
tion of animals, and some pains were taken to ascertain the 
identity of the species in the two hemispheres. A specimen 
brought from Lake Huron was examined by Baron Cuvier 
and M. Valenciennes, and found to be the same with the 
European one; and Sir John Richardson carefully compared 
the European and American fishes with each other witliout 
detecting any specific difference. Some American ichthyolo¬ 
gists liave questioned tlie accuracy of these examinations, 
hut they do not appear to have given sufficient weight to 
the fact of tliere being more than one species in the great 
lakes of their country, and the chance of the specimen they 
commented on being one of these. E. estor inhabits Lake 
Huron, as well as E. luchts, and most likely there are others 
in that lake or in the fresh-water seas that communicate 
with it. M. Yarrell gives some interesting facts respecting 
the value of tliis fish at different periods of English history. 

Edward the First fixed the price of a Pike higher than that 
of fresh Salmon, and ten times greater than that of the best 
Turbot or Cod ; and in the reign of Henry the Eighth a 
large one was sold for double the price of house-lamb in 
February, and a Pickerel or young Pike for more than a 
fat capon. Tiiese facts are sufficient to show the error of 
some writers cn British icluhyology, who have fixed upon 
the reign of Henry tlie Eighth as the epoch of the intro¬ 
duction of the Pike into the -British isles; which Albin says 
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Classifica- was in 1537. Leiand'mentions that a Pike of great size 
tion—was taken in Ramesmere, Huntingdonsliire, in the reign 
lacopteri. Pikes are proverbially voracious. There seems, 

indeed, to be no bounds to their gluttony ; for they devour 
indiscriminately whatever edible substances they fall in with, 
and almost every animal they are able to subdue. “It is,” 
says M. de Lacepede, “ the Shark of the fresh waters; it 
reigns there a devastating tyrant, like the shark in the midst 
of the ocean ; insatiable in its ajipetites, it ravages with fear¬ 
ful rapidity the streams, the lakes, and tiie fish-ponds that 
it inhabits. Blindly ferocious, it does not spare its speeies, 
and even devours its own young ; gluttonous without choice, 
it tears and swallows, with a sort of fury, the remains even 
of putrified carcasses. This bloodthirsty animal is also one 
of those to which nature lias accorded the longest duration 
of years-, for ages it terrifies, agitates, pursues, destroys, 
and consumes the feeble inhabitants of the waters which it 
infests; and as if, in spite of its insatiable cruelty, it was 
meant that it should receive every advantage, it has not 
only been gifted with strength, with size, with numerous 
weapons, but it has also been adorned with elegance of 
form, symmetry of jiroportions, and variety and richness 
of colour.” A singular instance of its voracity is related by 
Johnston, who asserts that he saw one killed which con¬ 
tained in its belly another Pike of large size, and tlie latter, 
on being opened, was found to have swallowed a water-rat! 
Its flesh is well flavoured and easy of digestion, and is con¬ 
sequently much sought after as an article of food, especially 
for convalescents, and others of weakly habit. It is most 
tender and nutritive in young individuals, but full-grown 
Pikes are occasionally found in wliicb the flesh on the back 
and near the vertebral column acquires a greenish colour, 
which is held in high repute, and often purchased at a great 
price. Sibbald, writing in the reign of Cliarles the Second, 
says tliat the heart of tlie Pike is a remedy against febrile 
paroxysms, that the gall is of much use in affections of the 
eyes, tliat the dried jaws reduced to powder are a remedy 
in pleurisy, gravel, and stone in the bladder, and that tlie 
ashes of the fish are used to dress old wounds. Tliese and 
the rest of his statements on medical subjects have the 
formal approbation of tlie President and Censor of tlie 
Royal College of Pliysicians of Edinburgh. 

Even the names of tlic Pike is a subject not without its 
interest. It is the Lucio or Lnzzo of the Italians, an appel¬ 
lation evidently descended from the Latin luchis, Auso- 
nius, in using this term, says that it was a despised fish on 
tlie Moselle, very contrary to the estimation in which it was 
held in England ten centuries later—■ 

Lucius, obscuras ulva ca'iioque lacunas 

Obsidet. Hie nullos niensarura lectus ad usus, 

Fervei fumosis olido nidore pojjinis.” 

In Sweden it is named Giidda^ and in Denmark Giedde, 
Gedde^ Gede^ or Gei^ names differing little from the ap¬ 
pellation of the fish in the lowlands of Scotland, “Ged,” and 
showing, with many other instances of Scandinavian words 
relating to maritime affairs and fisheries, the origin of tlie 
population that displaced the Celtic races from the country 
lying to the south of the Firth of Forth, and on the east 
coast of Scotland still farther north. M. Valenciennes has 
printed a long list of tlie names wliicli the fish bears among 
the Sciavonie and Tartar jieoples, none of which seem to 
have any relation to those by which it is known on the 
western coast of Europe. Tlie Scandinavian name had 
probably its origin in the sharpness of the teeth of the Pike, 
and the consequent danger of injury to those who attempted 
to handle it, for we find a similar word, Gede or Geede^ 
used to designate a gnat in Danish (also lowland Scottisli 
“ Gait”), and Gedthams^ to signify a hornet. The English 
names Pike and Pickerel are evidently sprung from the 
Saxon Piik (sharp-pointed), and the French Canadians 
term the Luciopcrca of that country the Piccarel^ which 


it well merits, as its teeth are no less formidable than those ciassifica- 
of the Esox lucius, tion—Ma- 

lacopteri. 

Family XIV.— ESOCIDAl, Mull. 

Scaly fishes without an adipose fin, and possessing covered glan¬ 
dular accessory branchiae. Orifice of the mouth formed above in 
the middle by the preraaxillaries, and on the sides by the max- 
illaries. A simple swim-bladder. Diffuse vascular ramifications 
exist on the inner surface of the skin, which are peculiar to this 
family. Stomach siphonal; no pancreatic caeca. Type of form 
the common Pike; inhabitants of fresh waters only, in the northern 
hemisphere. 

Genus t. Esox, auct. 

GONORIIYNCllS. 

The members of this small family are more Interesting 
from tlie peeuliarities of structure that they exhibit, and 
which are briefly denoted in the generic characters, than 
by their importanec in an economical point of view. The 
Chayios, however, has been named Milk Fish, from its de¬ 
licacy as an article of food. 



A scale of this fish has been represented on a preceding 
page (fig. 40), and tlie following woodcuts give the portrait 
of Gonorbfjnchus Greiji^ a fish of Western Australia, and of 
one of its scales. 



Fi;r. 78. 

Gonorlxynchus Grtyi. 



Fig. 79. 

.Scale of Gonorhynchns Greyi. 

On the Alepocephalidce^ we have no remarks to make. 

Family XV.—GONORIIYNCHID.E. 

Gonorhijnqnes, Valenc. This small family was constituted by M. 
Valenciennes for the reception of two genera which want oral 
teeth, and thus have some affinity with the Cyprinkicc. 

Genus 1. Guanos, Ijacep. (Luioofe/ra, Van Hass., KUpp.) The 
Chanos have an atfinity to the Clupcitiw without actually belonging 
to that family, and are separated from tlie characteristic Herrings 
by the belly being rounded and not carinated, nor denticulated. 
They resemble the ButirinidcB and Gonorhynchi in their fatty eye¬ 
lids, toothless jaws, and scaly appendages in the axill?e of the pec¬ 
torals and ventrals; they have, moreover, a lanceolate scaly fillet 
above and below the lateral line on each side, extending longitudi¬ 
nally over the caudal, dividing the long acute lobes of the forked 
caudal from a small central portion. Chanos is further character- 
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CInssifica- ized by a peculiar hollow behind the gill-opening, which coromu- 
tioii—Ma- nicates with the gills through an aperture, and lodges an accessory 
lacopteri. gill that has cartilaginous supports. The intestinal canal is very 
being doubled upon itself many times, and in the interior of 
the oesophagus there is a complete spiral valve, of numerous turns, 
and with fringed edges, which have been observed in no other genus. 
Pancreatic caeca numerous. Air-bladder double, communicatiug 
with the oesophagus. Upper half of the mouth formed partly by 
the preinaxillaries, partly by the raaxillaries. General aspect that 
of a Coregonns. Species eight. 

Genus 11. Gonorhynchus, Gronov. (Rhgnckwnay Mich.) Body 
elongated, with a slenderly conical head, ending in an acute snout, 
which has a small median barbel beneath. Dorsal and anal fins 
opposite, very far back ; long scaly processes in the axils of the 
pectorals and ventrats; branchiostegal membrane uniting with the 
surface of the throat, and leaving merely a vertical slit for a gill¬ 
opening. Branchiostegals four ; lips fringed and lobed. Scales 
small, pectinated on the edge by a row of long and strong teeth. 

. Pharyngeal teeth cylindrical, truncated ; pyloric casca six to nine; 
no air-bladder. Two species. 


Family XVI—ALEPOCEPHALIDyE, Valenc. 

This family consists of a single species, of which M. Valenciennes 
says “the genus Alepocepkahis is separated from all others, and forms 
the type of a peculiar family.*’ The upper jaw is that of the Pikes 
(jEsox)i with an alimentary canal like that of the Clupeoids, and a 
spiral valve in the rectum like Amiaj but with many pancreatic 
casca and no air-bladder, whereas Amia and Ch^rocentrus have re¬ 
markable air-bladders and no pancreatic casca. No denticulations 
on the belly like those of the Clupeoids, Body compressed, rounded 
beneath; long scaleless head. Short premaxillaries bearing teeth, 
forming the upper half of the mouth ; toothless maxillaries lying 
behind them; palatine and mandibular teeth small. Siphonal sto¬ 
mach with numerous pancreatic cscca; spiral valve in the rectum. 
One species. 

Genus I. Alepoceppialus, Risso. 


CYPRINOIDS. 

This large family is a very natural one, but the great 
conformity of structure exhibited by its very numerous 
speeies is a source of difficulty to ichthyologists who have 
attempted to divide it into genera, and other subordinate 
groups. It is w'holly a fresh-water family, and among the 
least carnivorous in the class of fishes. 



Cijprinus carpio^ the common Carp, This well-known 
fish is of an olive-green, yellowish beneath, having the 
anal and dorsal spines strong and denticulated, and the 
barbels short; the jdiaryngeal teeth are flat and striated 
on the crown. It is a native of the central countries of 
Europe; but, owing to its value as an article of food, it 
was early distributed by human agency over the whole of 
that Continent. The ease with which it can be transported 
from one place to another, and its speedy growth and pro¬ 
pagation in ponds and artificial reservoirs, aftbrded great faci¬ 
lities for its rapid dispersion. The year 1614 is assigned as 
the date of its first introduction into England ; but it was na¬ 
turalized in Germany and Sweden nearly half a century be¬ 
fore that period. It delights in tranquil waters, preferring 
such as have a muddy bottom, and the surface partially 


shaded witli plants. Its food consists of tlie larvae of aqua- Classifica- 
tic insects, minute Testacea, worms, and the tender blades tion— Ma- 
and shoots of plants. The leaves of lettuce, and other 
succulent plants of a similar kind, are said to be jiarticu- 
larly agreeable to them, and to fatten tliem sooner than 
any other food. Although the Carp eats with great vora¬ 
city when its sup|)ly of aliment is abundant—to sueh a de¬ 
gree, indeed, as sometimes to produce indigestion, which 
occasionally proves fatal—it can subsist for an astonishing 
length of time without nourishment. In the winter, when 
the Carps assemble in great numbers, and bury themselves 
among the mud and the roots of plants, they often remain 
for many months witliout eating. They can also be 
jireservcd alive for a considerable length of time out of 
the water, especially if care be taken to moisten them oc¬ 
casionally as they become dry. Advantage is often taken 
of this circumstance to transjiort them alive, by packin^^ 
them among damp herbage, or wet linen ; and the opera¬ 
tion is said to be unattended witli any risk to the animal 
especially if the precaution be taken to put a piece of bread 
in its mouth steeped in brandy! In a similar way, the 
Dutch preserve them by suspending them from the roof of 
a damp apartment in a bag-net filled with moss, winch is 
continually kept moist, and they are fed with ve^'etables 
and bread steeped in milk—a mode of treatment by which 
they are not only kept alive, but actually tlirive and fatten. 

The fecundity of these fishes is very great, and their 
numbers consequently would soon become excessive, but 
for the many enemies by which their spawn is destroyed. 

No fewer than 700,000 eggs have been found in the ovaria 
of a single Carp, and that too by no means an individual of 
the largest size. Tlicir growth is very rapid, more so per¬ 
haps than that of any other fresh-water fish, and tlie size 
which they sometimes attain is very considerable. In cer¬ 
tain lakes in Germany and Prussia, individuals are occa¬ 
sionally taken weighing thirty or forty pounds; and Pallas 
relates that they occur in the V'olga five feet in len^^th, 
and even of greater weight than the examples just alluded 
to. The largest of which we liave any account is tha 
mentioned by Bloch, taken near Frankfbrt-on-the-Oder 
which weiglied seventy pounds, and measured nearly nine 
feet in length. M. Valenciennes commends the small 
figure of the Carp in Mr Yarrell’s British Fishes, as beinc^ 
the very best representation of tlie fish that he had seen. ^ 

Cyprinus anratus (Gold Fish). Tliis beautiful species, 
tlie most brilliantly adorned of all our fresh-water fishes] 
and scarcely surpassed even by the more richly ornamented 
inhabitants of tlie ocean, is well known to be a native of 
China, although it is now domesticated, so to sjicak, in 
almost every country, botli of the old and new world. 

Like the Carp, it has the dorsal and anal spines denticu¬ 
lated. Wlien young it is of a blackish colour, and it gra¬ 
dually acquires the fine golden red by which it is charac¬ 
terized ; but some examples are of a silvery hue, and 
others are variegated witli three different sliades of colour. 

Like most other animals that have been long estranged 
from their natural habits, and subjected to artificial influ¬ 
ences, this species presents a great many varieties, extend¬ 
ing even to some important jiarts of structure. Individuals 
occur without a dorsal, others with a very large one, others 
with the caudal gu'catly enlarged, and divided into three or 
four lobes; and in some instances the eyes are enormously 
dilated. The Golden Carp is said to have been originally 
confined to a lake near the mountain 'Fsienking, m the 
province of Tlie-kiang, in China, about N. Lau 30, It 
was first brought to England in 1691, but was very scarce 
till 1728, wiien a considerable number were imported, and 
they soon became generally known. Tliey do not flourish 
in rivers and open ponds, not, however, because such places 
are uncongenial to them, but because they are exposed to 
many enemies, against which they have no means of de- 
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Classifica- fence. When kept in confinement they ouglit to l)e 
tion—I^fa- nourished with fine crumbs of bread, small worms, flies, 
lacopteri.^ and yolks of eggs dried and powdered, and tl)e water oiigltt 
to be frequently clianged. Tlie ordinary length o{ tins 
species is from four to six inches ; but they have been 
sometimes known to reach a foot. Altliough natives of a 
warm climate, they can sustain a great degree of cold un¬ 
injured. An individual, which was accidently exposed 
during the night, was conqiletely frozen up in the centre 
of‘ its glass jar; but as the ice thawed it recovered its vigour, 
and seemed to suffer no further inconvenience. 





Fig. 81. 

Tinea vulgaris. 

The Tench {Tinea vulgaris) is of a deep yellowish 
brown, sometimes, however, assuming a fine golden colour. 
Its usual length is from 12 to 14 inches; but instances 
are on record of its having reached 3 feet. It inhabits 
stagnant waters with a nuukly bottom; and in the win¬ 
ter conceals itself among the mud. and seems to undergo 
a kind of torpidity. In May and June it dejiosits its ova 
among aquatic plants; these are very minute, of a green 
colour, and so numerous that 297,000 have been reckoned 
in one female. The Tend) is very extensively distributed, 
appearing to occur throughout Europe and Northern Asia. 

“ Quis non et virides vulgi solatia Tineas norit.” 

Acsoxirs. 

Its flesh is not much esteemed, as it is soft, insipid, and 
difficult of digestion. 



Fig. 82. 

Leticiscus hrama. 

The Bream {Leucisciis hrama^ Valenc.) is common in 
slow'-flow’ing rivers and lakes in most European countries. 
It sometimes acquires 2h feet in length, but its ordinary 
dimensions may be stated to be about 1 foot. M onus, 
conferva?, and aquatic plants are its usual food; but like 
many allied s|)ecies, it often swallows mud, which renders 
its flesh unsavoury, “There exists in the River Trent, 
in the neighbourhood of Newark, two s|)ecies or varieties 
of Bream. The common Bream is knowui there by the 
name of Carp Bream, from its yellow colour, and has been 
taken of nearly eiglit pounds weight. The other species 
or variety, which I believe to be a nondescript, never ex¬ 
ceeds a pound in weight. It is of a silvery hue, and goes 
by the name of White Bream.” 

Leuciscus rutilns (Valenc.) is the Garden of French 
fishermen, and the Rodskalle (Ued-scale), or Uodjisk (Red- 


fish), of the Danes. In some parts of Germany it is named Classifica¬ 
tion—ita- 
lacopteri. 



Fig. 83. 

Leuciscus rutilus. 


Rodiauge, but in general it is called in that country Roche, 
an appellation evidently identical w'ith its English one. 

Tlie Chub, named in Cumberland Skcliy, is a well 
known English fish, and has received its northern appella¬ 
tion {guasi Scaly) from the size of its scales. 







Fig. 8-r. 

Leuciscus cephalus. 

English ichthyologists have all given it the specific name 
of cc]ihalns, but ]\I. Valenciennes remarks that the term 
cephalus was apjilied by LiniKeus to an assemblage of an 
ergthrinus with the teiHh s])ccies of Artedi, which itself 
comprehends several European Cyprini. He therefore 
employs the specific name of Jeses, also Linna?an, to de¬ 
note the Chub of England, w hich is tlie dentUng or Brat- 
Jisch of tlie Danube, and tlie Jeses or Jese of tlie Oder. 
Lcur, jihoxinus (cnmnion minnow) is familiar to all. It 
is tlie smallest species of the genus found in Europe, the 
greatest length which it attains seldom exceeding 3 inches. 
It fir.st makes its ajipearance in ]\larch, and disappears in 
October, jiassing tbe winter beneath the mud. It is well 
known to be a gregarious species, and small shoals are 
to be found in almost every shallow stream, especially in 
clear weatlier, as they seem to delight in warmth and sun¬ 
shine. They usually spaw n in tlie montli of June, but 
tlieir ova are. often found at a much later period. Tbe 
flesh of tlie minnow^ is delicate and well-flavoured, but its 
size is too small to admit of its being of much value as an 
artk:le of food. It is princijially used as a bait for the 
capture of larger kinds. 

Family XVJ I.—CYPRlNlDyE. 

Cgprinoxdei, Agass. A small, soft, toothless oral orifice, the upper 
half formed by the'pre-maxillaries only, the raaxillaries lying be¬ 
hind them; no teeth except on the bones circumscribing the pos¬ 
terior aperture of the mouth; under pharyngeals armed with one 
large tootb; upper pharyngeal wanting. On the base of the cranium, 
or basi-occipital, and opposed to the under pharyngeals, there is a 
projecting process covered for the most part by a horny plate. 3tost 
have scales Heck., is an exception). Xo adipose fin. 

Siphonal stomach; no pancreatic circa; swim-bladder in most t 
divided into a fore and hinder part,and connected with the acoustic 
organs by a chain of ossicles. The presence or absence of supple¬ 
mentary branchia* varies with the genera. Cohitis and Acanthopsis, 
having bony coverings to the swim-bladder, ally themselves to tbe 
other Cyprinidcc, as Clarias, Ihtcrohranchus, Ikteropncustcs, and 







ICHTHYOLOGY. 


257 


Classifica- Affeneiofus, which have a bony capsule to the swim-bladder, do to the 
tion—'Ma- Silurid(E. Thia structure does not exist in nil the Cyprinidoe allied 
lacopteri. to Cobitis; and in Schistura there is a thick-skinned swim-bladder 
behind the enlargement of the vertebrae. Both M. Agassiz and M. 
Valenciennes restrict the genus Colitis to the species which want 
teeth. 

This great family, as now restricted, comprises fresh-water fishes 
only. It contains a great number of species in all parts of the 
world, and no one haa as yet made a satisfactory arrangement of 
them, and characterized the groups so that they can be easily dis¬ 
tinguished. AVe follow M. Valenciennes in the primary grouping. 

Genus I. Cyprinus, Lacep. A long dorsal, with three stifl pun¬ 
gent rays, the third and longest one being often denticulated on its 
hinder edge, resembling the rays of some Siluroids; anal with two 
strong solid rays. The under pharyngeal teeth are five, one being 
very large, with curved, seemingly concentric edges, and three 
somewhat wavy parallel enamelled ridges, separated ioto two by a 
longitudinal furrow: farther back on each side of this principal 
tooth there are two others, not lialf as big, baviog flat and worn 
crowns; before the large mesial tooth there is another rounded one, 
without eminences; and behiod all, a fifth very .small tooth. This 
is the dentition of the Cyprinus carpiOy or common Carp, but the 
number of teeth varies with the species. Body thick, more or less 
high, with flat sides, and thick scales. One group {Cyprinus) has 
small barbels at the corners of the mouth; another wants them 
{Cyprinopsis^ Pitzing.) Twenty species in the JHstoire des Poissons^ 
Genus II. Barbus, Plem. Body fusiform. Dorsal short, with 
three small simple rays in front, and a fourth very strong one, like 
that of Cyprinus, sometimes denticulated, in other species smooth ; 
two barbels in front of the maxillary joint, and two labial ones 
from the corners of the mouth ; four in all. Pharyngeal teeth coni¬ 
cal, elongated, and a little curved. Sixty-two species, subdivided 
by the smooth or denticulated rays, and the projectiog or non- 
elongated snout. 

Genus HI. Labeobarbus, Riipp. Body elongated. Lips thick, 
the inferior one having a single symphysial thick barbel, making 
five barbels in all, including the pair of maxillary, and pair of 
labial ones. A firm ray not denticulated in the dorsal, and a short 
anal. Three species. 

Genus IV. Schisotiiorax, Heck. Cyprinoids with a maxillary 
and labial barbel on each side. Dorsal and anal short; three dorsal 
osseous rays, the third one denticulated. Scales small; a cutaneous 
fold on the posterior part of the belly, clothed with larger scales, 
concealing the anus and greater part nf the base of the anal, like a 
slit sheath. Mouth various, giving rise to subdivisions founded on 
its several kinds of form. Ten species. 

Genus V. Uacoma, M'Clell. Differs from Schisothorax in the 
projecting raaxillaries ; the preraaxillaries form a moveable append¬ 
age to the mouth. 

Genus VI. Oreinus, APClell. Head fleshy; mouth vertical; 
mandible shorter than the premaxillaries; snout muscular and 
projecting. Dorsal preceded by a serrated ray. Scales small. In¬ 
testinal tube five or six times as long as the body, capacious. 
IMountain fish. 

Genus VII. Schisopyoe, Heck, Separated from Schisothorax, 
by the acute cartilaginous-edged mandible, and the bony ray of 
the dorsal, standing either before or above the ventrals. 

Genus VIII. Dangila, Valenc. Remarkable for the length of 
the dorsal, without the anterior osseous ray, differing in the latter 
character only from the dorsal of Cyprinus: another peculiar cha- 
rncter is the conical papillae on the border of the upper lip, resem¬ 
bling small teeth; a labial and a maxillary barbel on each side. 

Genus IX. Lobocheilos, Bleek. Between Labco and Barbus, 
Border of the mouth threefold; lips smooth, not fringed, the inferior 
one forming a square fleshy lobe ; snout prominent, fleshy. Four 
maxillary and labial barbels. No toothed dorsal or anal spine. 
Laheo jalcijcTy Cuv. and Valenc., and three others. 

Genus X. Crossociieilos, Bleek. Iilouth inferior, with a three¬ 
fold border, the orifice a parallelogram ; lips crenated or fimbriated 
witli papillae; snout fleshy, very prominent, with two barbels. No 
toothed dorsal or anal spine. Labeo oblongusj Cuv. and Valenc. 

Genus XL Devario, Heck. Pharyngeal teeth knife-edged; 
mouth subinferior ; lips round. Two barbels at the corners of the 
mouth, or none. Dorsal and anal fins elongated, each with a 
smooth osseous ray having a flexible tip. Intestine between four 
and five times the length of the body. Seven species. 

Genus XII. Nuria, Valenc. Cyprinoids with the dorsal far 
back like that of a Pike, short and without spines. No maxillary 
barbels, hut a pair of labial barbels at each corner of the mouth, 
keeping up the number four. /Thin lips. Two species. 

Genus XIII. Uohita, Valenc. Four barbels round the mouth; 
thick fleshy lips, with their edges fringed more or less. A thick 
fold of skin inclosing the lips, forming above a sort of muzzle; and 
below a veil covering the closed mouth, Premaxillaries small, 
VOL. XIL 


and attached to beneath the point of the nasal, so that the mouth is Classifica- 
protracted like a cupping-glass. When the lips are retracted they tion—l^Ia- 
retire within the second lip or fold of skin. Intestinal canal very lacopteri. 
long. Herbivorous. Twenty-three species. 

Genus XIV. Capoeta, Valenc. Intermediate between Barbus 
and Gohio, and containing species with a harhel at each angle of 
the mouth, or two in all; some with a denticulated ray in the dor¬ 
sal; othera with a solid ray, not denticulated; and a third group 
again with the ray soft. 

Genus XV. Cirrhinus, Cuv. Maxillary barbels, two in all; 
no labial ones. A moderate-sized dorsal without spines, all the 
rays being flexible. Lips thin; snout not elongated beyond the 
mouth. 

Genus XVI. Gobio, Cuv. Dorsal and anal short, without spines. 

Barbels labial, f.c., at the corners of the mouth. Pharyngeal teeth 
conical, slightly curved at the tip, and in two rows. 

Genus XVll. Tinca, Cuv. Thick and broad body, covered with 
small scales, and a labial barbel at each side of the mouth. Pha¬ 
ryngeal teeth clubbed. 

Genus XVIII. Labeo, Cuv. Snout thick and fleshy, projecting 
over the mouth, which is furnished with triple lips, one emanating 
from the preorbitar and extending over the two others, a second 
from the maxillary, and a third the true lip below, detached so as 
to make a mandibular velum; a small barbel at the corner of the 
maxillary. Anterior dorsal rays slender and simple, the others 
braoched and very flexible. The Laheosy therefore, are Cyprinoids, 
with the dorsal of Qohio or Tinca, but with lips approaching those 
of Rohita, and differing merely in their disposition. These fish 
belong entirely to the old world, 

Heckel makes a group of the Cyprinoids which have these double 
or triple rows of lips, which he names Pennochitexi and includes iu 
it the genera Labeo, Rohita, and three characterized by himself, 
Pylognathus, Discognathus, and Cyrent, 

The following genera want harhels. 

Genus XIX. Leuciscus, Valenc. The length of the anal has 
been given as a distinctive character of Abramis, and its short¬ 
ness of Leuciscus^ but M. Valenciennes, finding that there was an 
imperceptible gradation in the length of this fin among the species, 
ranges them all under Leuciscus, and considers generally as mere 
specific characters those derived from the form of the pharyngeal 
teeth by which Agassiz, Bonaparte, and Heckel have sought to de¬ 
fine the numerous groups they have formed. Lciiciscus is to be 
known, then, chiefly by negative characters. Short dorsal without 
spines ; anal short or long, also without spines, and no particular 
conformation of the lips. In the Histoire des Poissons one hundred 
and forty species are described in eleven groups. 

The following genera have been characterized by the authors 
whose names are given, and Dr I\I‘Clelland, in his account of the 
Indian Cyprinidae, has named and described numerous groups, but 
a revision of the entire family is needed before the proper places 
of these proposed genera can be found. The Prince of Mu- 
signano’s Catalogo Mctodico dei Cyprtnidi d''Europa may be con¬ 
sulted with advantage by those who wish to master the arrange¬ 
ment of the Cyprinoids. 

Genus XX. Giea, Baird and Girard. Body fusiform, com¬ 
pressed, with the back more or less arched in the older fish. Head 
depressed, uncommonly small, its upper profile concave; snout 
elongated; no barbels. Pharyngeal teeth oblique, compressed in 
two rows, booked at the point. Four gills. 

Genus XXL Chondrostoma, Agass. A horny cartilaginous 
plate covering the lower lip, easily detached in dead fish, but leav¬ 
ing the soft keel on which it was implanted. Some have labial 
barbels, and others maxillary barbels, and there is much variety iu 
the pharyngeal dentition. Ten species. 

Genus XXI1. Catla, Agass. Maxillaries dilated, and forming 
thin laminae, which advance over the equally thin premaxillaries, 
forming a snout shorter than the mandible, whose limbs are like¬ 
wise so dilated as to encase one another, and give a prominent, 
rounded form to the throat; when depressed the lower jaw looks 
like the bowl of a large spoon, The lower lips are thick and 
fleshy, but without barbels; and the branchial rakers are long and 
hair-like, and very flexible, resembling the same organs of a Clu- 
peoid rather than of a Cyprinoid. One species. 

Genus XXllI, Aspidoparia, Heck, :Mouth small; no barbels. 

Suborbitar scale-bones covering the cheek. Short base of the 
dorsal fin standing over the interval between the ventrals and 
longer anal; ventrals with seven divided rays; lateral line much 
decurved. 

Genus XXIV. Catastomus, Forster, Lesu. Resembling the 
European Barbel in general form, but having neither maxillary noi 
labial barbels,and no bony or denticulated rays in the dorsal. Alouth 
under the snout, without teeth; lips large, lobed, and variously 
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Classifica- fiirfowed and papillatod according to the species. The pharyngeal 

tion_Ma- hones, large and semicircular, are armed with a pectinated row 

lacopteri. compressed teeth, whose crowns are wider than their bases ; 
V ^ I and whose size decreases gradually from below upwards. Gill-covers 

^ large. Scales varying in size with the species. The intestine is 
long, and the air-bladder is divided into two in some, into three or 
even four parts in others, the foremost division having an exterior, 
thick, fibrous outer coat, which the others want. Tw^enty-two 
s])ecies. 

Genus XXV. UniNicriTHYS, Agass. Distinguished from other 
Catastomi by the conical elongation of the snout. 

Genus XXVI. JScleroonathus, Valenc. Mouth not quite ter¬ 
minal, but the snout advances less beyond it than in the Catastovd. 
The premaxUlaries are suspended, as in that genus, under the car¬ 
tilaginous extremity of the nasal, have long pedicels, and very short 
transverse processes, the rest of the orifice being formed by a fibrous 
ligament within a thin upper lip. The maxillary is a broad solid 
bone, under which the lip retires, and it is itself hidden by the 
broad preorbitar. Lower lip narrow and tbin. The structure of 
the mouth is that of Catastomus^ without the fleshy development of 
the lips, ^lucous pores as in the Catastomi, and also a pectinated row 
of pharyngeal teeth, but not so large. Air-bladder divided into 
two, with two small lobules behind the second. Two species. 

Genus XXVI1. Exoglossum, Hafin. Body elongated, little 
compressed. J8raall scales. Anus far back. Head without scales, 
flattened beneath; mouth terminal; mandible short, divided into 
three or five lobes, and resembling a tongue. Ventrals nine-rayed, 
opposite to the dorsal. Pharyngeal teeth hooked, without denticu- 
lations, with a small flat crown, and in two rows. Xo pores on the 
head. Species five. 

Genus XXVIII. Cobitis, Artedi. Mouth small, edentate, sur- 
rouuded by from four to eight barbels; gill-opening a vertical slit, 
high up; branchiostegals three. Preorbitar hidden entirely by the 
skin, or in some prolonged into a spine, seldom followed by tbe 
other suborbitars, w hich are absent in most Cohites, Xo solid dorsal 
ray ; no superior pharyngeals» Scaly fishes like all the Cyprinidee, 

M. Agassiz separates the species w'ith spinous preorbitars under 
the name of Acanthopsis, and J^PClelland calls the group which have 
forked caudals Schistura; but M. Valenciennes does not consider 
these divisions as natural or established on important peculiarities 
of structure. Forty-six species are described in the llistoirc 
Poissons, in four groups. 

Genus XXIX. B.vlitora, Gray- {Platycara, ]\I‘CIeIl.; llo- 
mahptera, Kuhl et Van Ilasselt.) Allied to Cobitis hy the edentate 
mouth, furni.shed w’ith small barbels, but differing in their flatly de¬ 
pressed head, and in the size of the pectorals and ventrals, the bones 
which sustain these fins forming large plates, from which the fins 
spread horizontally like those of Callionymus. Body scaly above, 
naked on the ventral aspect. A short, simple, intestinal canal, with 
a globular stomach ; no air-bladder. Seven species. 

SILUPvOIDS. 

This very large family brings up the rear of the j\Iala- 
copterygians which have an air-tube to their swim-bladder 
(Ph^sostomi^ IMCilI.), and in fact some of the rays of their 
fins are firmer, stouter, and nearly as liard as the spinous 
rays of tlie Acanthopteri, It is indeed only when the joints 
of IMalacopterygian rays have much lengtii that tliey have 
great flexibility; and tliere are gradations of abbreviation 
and consolidation until the joints become nearly or wholly 
obsolete, and tlie rays as pungent as the first rays of* the 
pectorals and dorsal of the Siluroids, wliich are powerful 
bony weai)ons, often strongly toothed or serrated. Yet 
these strong bones (which, in the fossil state, are named 
Ichthyodorulites) freqtiently betray their compound nature 
by their tips being soft, flexible, and jointed. 

There are many peculiarities in the skeleton of the Silu¬ 
roids, arising from the absence of some bones, and the greater 
development of others. The cavity of the cranium is not 
open laterally, as in most osseous fishes, but is closed, as in 
the CpprinidcE, by the orbitosphenoids and the ethmoid that 
unite with the prefrontals, carrying forward the crania! cavity 
to tile nasiil bone without leaving a membranous septum 
between the orbits. The peHosal is often wanting in fishes 
of this family, and some do not possess even tlie parietal. 
But tlie supraoedjiital is greatly developed, and in many, the 
suprascapula is united by suture to the sides of the cra¬ 
nium. In numerous membcis of tlie family the skull is 


enlarged, posteriorly, to form a kind of helmet whicli sjireads Classifica- 
ov<?r the nape; the lateral angles of this production are tion —Ma- 
formed l)y the suprascapula*, augmented and fi.xed hy iacopteri, 
suture, and the median part is the e.xtensiun of the supra- 
occipital, which stretclies out to touch or even articulate 
M'itli the osseous ex]>ansions of the anterior internenrals. 

Tlie supraoecipital, which is generally very large, articu¬ 
lates anteriorly ivith the frontal, and passing backwards be¬ 
tween the postfrontals, the parietals, the mastoids, and the 
suprascapulae, goes past them all on the na[>e. Tlie mastoids 
interpose between the jiostfrontals and the parietals, so as 
to come in contact witli the supraoecipital, and tlie parie¬ 
tals, but little develojied, are jiressed to the back part of 
the cranium, and in some instances wholly disappear. 

Tlie suprascapula most frequently unites to the mastoid 
by an immoveable suture, whicli includes the parietal when 
tliat bone is present, and extends even to tlic supraoeei- 
jiital; it gives out besides two processes, one of tliem resting 
on tlie exoecipitai and basioceipital, or wedging itself be¬ 
tween them, and the other going to the first vertebra; 
sometimes a plate from the exoecipitai supjiorts that same 
vertebra. This vertebra, tliough it presents a jiretty con¬ 
tinuous centrum beneath, is in reality composed of three or 
four coalescent vertebra?, as we ascertain by its diapophyses 
liy the circular elevations of the neural canal and by the 
holes for tlie exit of the pairs of spinal nerves. Tliere is 
great variety in the development of the various processes 
of the bones we have mentiuned, and there is no less in the 
magnitude and connexions of the first three interneurals. 

In general, in tlie species which have a strong dorsal 
spine, the second and third interneurals unite to form a 
single plate, named in tlie Histoire des Poissons the 
“ buckler,” and uhich is usually more or less crescentic in 
shape ; the great sjiine is articulated to the third interneural, 
and there is only the vestige of a spine on the second inter- 
neural in form of a small oval bone, forked below, wliose 
i'unction is to act as a bolt or fulcrum to the great spine 
when the fish wishes to use it as an oftensive wcajion. The 
great spine itself is joined by a ring to a second spine which 
belongs to the third interneural. This articulation by ring 
exists in Lophius and a few other fishes not of this family. 

The first interneural does not carry a ray, and it varies 
much in the species whose helmet or casque is continuous 
with the buckler, as in many of tbe Bagri and Phnelodes, 

In these cases the supraoceijiital, extending backwards, 
conceals the first interneural, passing over it to touch with 
its point the buckler formed liy tlie second and third inter¬ 
neurals. In other instances, as in Sguodontis Auchen- 
iptcrus^ the supraoecipital and second interneural, forking 
and expanding, inclose and join themselvest o the first 
interneural, but leave a larger or smaller space in the 
middle of the nuchal armour which they contribute to form. 

When the point of the supraoecipital does not reach quite 
to the second interneural, the first interneural remains free 
from connection, and occasionally shows us a narrow plate, 
interposed between the other two ; in such a case the lielmet 
is not continuous with the buckler. The neural spines of the 
coalescent centra wliieh form the apparently single first ver¬ 
tebra, concur also in sustaining the nuchal plate-armour and 
tlie first great dorsal sjiine ; they carry the internenrals, are 
joined to them by suture, and one of them is often inclined 
towards the occiput to assist in sustaining tlie head ; in fact, 
tills part of the skeleton is constructed to give firm mutual 
su])port. 

The scapular chain of the Siluroids is also formed to 
give the resistance to the strong weapon with which it is 
armed. The suprascapula, as we have said above, is often 
united by suture to tlie cranium, and it obtains support below 
by one or two processes that are fi.xed on the basioccijiitals 
and e.xoccipitals, and upon the diapophysis of the first verte¬ 
bra : 710 scapula is ever present; it is between the two arms 
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Classifica- of the suprascapiila tliat the top of the coracoid is fixed, 
lion—Wa- |,^ osseous fishes the coracoid completes the lower key 
lacopten. scapular arch in joining its fellow by suture or syn- 

chondrosis without the intervention of the radius; but in 
the Siluroids the radius descends to take part in this joint, 
and sometimes even to occupy the half of the suture, 
which is not unfreqiiently constructed of very deep inter¬ 
locking serratures. The solidity of this base of the pectoral 
spine is further augmented by the intimate union of the 
radius and ulna, which often extends to junction by suture, 
or even to coalescence; and these bones, moreover, give 
off two bony arches,—the first, a slender one arising from 
the salient edge of the radius near the pectoral fin, and 
going to the interior face of the ulna that is applied to the 
interior surface of the ascending branch of the coracoid ; 
this process is analogous to one in the Cyprinidce where it 
is a separate bone: the second and broader supplementary 
arch does not exist in the Cyprvtidcs, and is often perfora¬ 
ted by a large hole ; it also emanates from the same salient 
edge of the radius, but proceeds in an opposite direction 
to the inferior edge of the coracoid, a little before the in¬ 
sertion of the pectoral spine. These two arches give at¬ 
tachments to the muscles that move this spine ; in the 
Sy 7 }odonles and many Bagri, the upper arch remains in a 
cartilaginous or ligamentous condition ; while in Malap- 
terurus it is the lower arch that does not ossify, but both 
are fully formed in the Sihiri and many other Siluroids 
more closely allied to that typical genus. The epicora- 
coid is also wanting in the Siluroids (Nos. 49, 50. figs. 10 
and 15.) The pterygoid and entopterygoid (25, 24, ?V/.), 
are reduced to a single bone, and so are the epitympanic 
and pretympanic : the mesotympanic (31) is wholly wanting, 
and the palatine is merely a slender cylindrical bone. The 
suboperculum is likewise constantly absent in all the Silu¬ 
roids. This long anatomical detail has been extracted from 
the Histoire des Poisso7is^ because without it descriptions 
of this peculiar and interesting family could not have been 
understood. 

The Siluroids have no true scales, though some of them 
{Doras) have the lateral line armed w ith bony plates, and in 
others (Ca// 2 c//^//^<s) these biserial plates are developed so as 
to incase the entire body. There are also varieties of external 
structure similar to those which occur in other large families 
of fishes, such as the different positions of the fins, and even 
the entire absence of certain of these members in some 
groups. Many of the Siluroids are fresh-water fishes which 
attain a great size, and they are wdiat are called ground 
fishes, and remain habitually at the bottom of the pieces 
of water that they inhabit. In the genus Silurus, as well 
as in Phnelodus^ the choroid vasoganglia and pseudo- 
branchiae are both absent. Silurus gla7us, L,, is the largest 
of European fresh-w'ater fishes, and the only one of this 
extensive genus inhabiting the ContineVit. It is smooth, 
greenish black, spotted with black above, and yellowdsh- 
wliite beneath. The head is large, with six barbels. It 
sometimes attains the length of 12 or 15 feet, and the 
weight of 300 or 400 lbs. As this creature is somewhat 
unwieldy in its motions, it does not pursue its prey, which 
consists of small fishes, but lies concealed among the mud, 
and seizes such unwary stragglers as happen to come within 
reach. The fishermen of the Spree say that they ahvays 
take the largest fish of this kind in a thunder-storm. In¬ 
sects are the best bait for the younger ones. It has occa¬ 
sionally been observed in the sea, but ahvays near the 
mouths of rivers. Gronovius and Temminck both authen¬ 
ticate its occasional capture in the salt water. The flesh is 
fat and sweet, and its lard has been employed in some jdaces 
as a substitute for that of the hog. Sir Robert Sibbald, at 
the conclusion of his list of river fishes, adds Silurus she 
GlaTiis ; from which it has been inferred that this gigantic 
species may, at one period, have inhabited the Scottish 


rivers; but this fish is a stranger to the waters of France, Classifica- 
Spain, and Italy, as well as to England, which furnishes a tion—Sla- 
strong argument against the conclusion that has been drawn lacopteri. 
from the sentence in Sibbald, unsupported as it is by any 
reference to accounts of its capture in Scotland. In fact, 
it is in the western European rivers that it is common, in 
the Elbe to the north, and the Danube on the south, and 
in the rivers still further west; and it is one of the fishes 
brought to the market at Constantinople. It occurs in the 
Scandinavian peninsida but rarely. In the rivers that fidl 
into the Casj)ian it is very common, but it is a stranger to 
all the Siberian rivers which flow towards the Arctic Ocean. 

It is undoubtedly the Gla)iis of Aristotle. 

The Synodonts of all the Siluroids that possess an adi¬ 
pose fin are the most remarkable for the armature of the 
head and nape, as they are also for their peculiar dentition. 

They are either destitute of parietals, or these bones at an 
early period of the life of the fish coalesce with the supra- 
scapulae. The suprascapnlae extend to the sides of the 
supraoccipital, but this latter bone goes still further back- 
w^ards to join the second interneural plate; embracing, 
in conjunction with it, the plate of the first interneural, as 
we have mentioned above. The process of the suprasca- 
pula wdiich rests on the basioccipital descends low^er, and 
expands into a thin plate, to which the anterior lobe of the 
air-bladder is attached. The ossicles of Weber are pre¬ 
sent in their usual form; but the first parapopliysis of the 
compound or coalescent anterior vertebral centra reaches 
forward between the suprascapula and exoccipital, and 
then sends a thin plate dowmwards into the air-bladder, in 
which it forms a diaphragm. The coracoids and ulno- 
radial bones, united below by suture, expand upwards in 
form of a vertical plate, which constitutes a bony diaphragm, 
dividing tlie branchial from the abdominal cavity, leaving 
a single opening for the passage of the oesophagus. Some 
species of Synodo7itis have been supposed to be the Nile 
fishes mentioned by Strabo, under the name of (/?or- 
cus)^ which, according to Aristotle, are the only marine fish 
that are not deterred by dread of the crocodile from as¬ 
cending the Nile. This Saurian docs not dare to attack 
it on account of its strong spines. The Mugils also as¬ 
cend the river, but it is under the protection of the Syno¬ 
donts. The species of w'hich Strabo speaks has not yet 
been clearly made out, and may possibly be a Siluroid of 
a different group. 

The Doras of South America have excited attention 
by their habit of travelling during the dry season from 
a piece of water about to dry up, in quest of a pond of 
greater capacity. These journeys are occasionally of such 
a length, that the fish spends w'hole nights on the w'ay; 
and the bands of scaly travellers are sometimes so large, 
that the Indians who happen to meet them fill many bas¬ 
kets of the ]irey thus placed in their hands. The In¬ 
dians suppose that the fish carry a supply of water with 
them, but they have no special organs like the A7iabas^and 
can only do so by closing the gill-openings, or by retain¬ 
ing a little water between the plates of their body, as Mr 
Hancock supposes. This gentleman adds, that both the 
Doras and Callkhthys make regular nests, in which they 
cover \ip their eggs with care, and defend them, male and 
female uniting in this parental duty until the eggs are 
hatched. The nest is constructed at the beginning of the 
rainy season of leaves, and is sometimes placed in a hole 
scooped out in the beach. The CaUichthys differ in many 
parts of their skeleton from other Siluroids, and their cra¬ 
nium does not owe its breadth to the expansion of tlie supra- 
temporals, but to the development of the three frontals, and 
the coalescence of a piece of the mastoid and suprascapula. 

These fish, like the Doras^ travel in search of water, and 
sometimes bury themselves in the mud of wet meadows, 
w here they are often captured by the natives, who dig them 


ICHTHYOLOGY. 


260 

Classifica- Xlie Calllclithys are monogamous, botli male and 

tion—Ma- remaining by the side of the nest, and watching it 

carefully. A specimen of tlie nest, spawn, and fish, exists 
in the College of Surgeons of London. 

ArgeSy Brontes^ and AstroblcpuSy are three forms of 
Siluroids of exceeding interest. They are some of the 
small fishes which issue from the bowels of the active vol¬ 
canoes of South America, and are carried into the plains 
beneath by the torrents of muddy water, which these moun¬ 
tains vomit forth. They issue from Cotopaxi, Tungurahua, 
Sangay, Imbaburu, and Cargueirazo, a phenomenon first 
properly communicated to the scientific world by the illus¬ 
trious Humboldt. They are expelled from craters or from 
lateral openings, always 16,000 or 17,000 feet above the sea, 
and the plains themselves into which these clayey streams 
descend, lie at least at half that height. Humboldt ascer¬ 
tained, by considting the records of the neighbouring towns, 
that in 1691 Imbaburu threw out myriads of these fish in 
the neighbourhood of the city of Ibarra, and has continued 
to do so down to a late period. Cotopaxi also covered the 
estate of the Marchese di Salvategre with so large a quan¬ 
tity of these subterranean Siluroids, that the odour of their 
decaying bodies spread far and wide, so much so indeed, that 
the pestilential fevers which then prevailed were attributed 
to these putrid exhalations. In the eruption of 1698, when 
the peak of Cargueirazo fell in, vast (piantities of these fish 
were brought down by the muddy and smoking strearns 
which the mountain poured forth. ]\I. Humboldt has pro- 
]iosed many questions bearing on these facts, without of- 
iering a solution. What streams of water, or what lakes 
exist in the cavernous recesses of these mountains ? How 
does it happen that water submitted to so high a tempera¬ 
ture retains air enough to support the life of such multi¬ 
tudes of fishes ? How do animals with flesh so soft escape 
being cooked as they pass far, and for a long time, through 
the smoke which envelopes the streams of mud that issue 
during the eruption ? These fish are called in the country 
^mnadillas^ a name not confined to a single species. The 
one that Humboldt specially described is the Arges ajclo- 
pum^ originally named by him Pimelodns cydopum. 

In Clarias the nape is not armed, and the development 
of tlie bones of the head is lateral; the siiborbitars, w hidi, 
in the rest of the family, are mere slender tubes, in tins 
genus give extension to the helmet, and tlie supratem|>o- 
rals which, in most fishes are very small, and in the greater 
number of Siluroids are imperceptible, here become enor¬ 
mously large, and coalesce on the sides of the cranium, 
with the prefrontal, frontal, po.stfrental, and mastoid. An 
apparatus for holding water in the vicinity of the branchiae 
exists in this genus, and its near allies analogous to that of 
the Anabasidee. The Clarias auguillaris of Hasselquist 
has been by some writers on Egypt considered to be the 
Alahes of Strabo, cited by Archestratns, as one of the sa¬ 
cred fishes of the Nile. It Is now knewn on the banks of 
that river by the name of liar mouth, or, as Sir Gardner 
Wilkinson writes the word, Karmoot. It was either wor¬ 
shipped, the latter author says, in the Thebaid, or was con¬ 
nected with nne of the genii of the Egyptian Pantheon, 
wlio appears under a human form, with the head of this 
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fish in the sculptures of the Diospolite tombs. In Lower 


Egypt the Karmoot was caught for the table; but there is Classifica- 
no evidence of its having been eaten in the Theba'd, which tion—Jla- 
inay be an argument in favour of its sacred character. lacopteri. 

Plotosus is a genus of tlie Siluroid family which frequents 
the seas of southern Asia and the eastern coasts of Alrica, 
and from thence southwards to Australia, w'here there are 
several species. One of these, PL microceps, is represented 
by the annexed woodcut, and the lips by figure oO. 

Aspredo differs greatly from the rest of' the Siluroids, 
and from other osseous fislies, in the rudimentary and im¬ 
moveable condition of its gill-flaps, the three pieces tliat 
generally perform the office of a valve to the gill-openings 
being mere vestiges confluent with the preoperculuni in 
such a way, that the opening and closing of the aperture 
docs not depend on the tympanico-opercular apparatus. 

The mouth likewise is peculiar, the premaxillaries being 
articulated longitudinally, so that the orifice is a slit in the 
axis of the fish, with teeth in its posterior part only. Some 
curious sucker-like appendages are formed on the females at 
certain times by the expansion of pores and development 
of filaments on their edges. These are not found in the 
males. Bloch named a species Cotylephorus which had 
these organs, and I\LCIelland has characterized a genus 
chiefly by their existence. Their presence, however, ap¬ 
pears to be temporal, and to extend to the females of all 
the species. 

Malapterurus electricus, Lacep. The electric powers 
of this fish were noticed by Adanson in 1756, but in Pur- 
ehas’ Pilgrims, there is a much earlier account of it ex¬ 
tracted from the narrative of Baretus and Oviedo, dated 
1554. It is there said, that there exists in the Nile a fish 
(called by Purchas a torpedo), w liich, if held in the hands, 
causes on the slightest movement a severe pain in all the 
arteries, nerves, and joints of the body. In the same work 
Richard Johson is reported to have perceived in the River 
Gambia a fish like an English Bream, but thicker, which, 
on one of the sailors taking hold of, he instantly eried out 
that he had lost the \ise of liis hands and arms. Another 
sailor, on touching the fish with his foot, felt his legs be¬ 
numbed. This was in 1620. As the abounds 

in the Nile and in Senegal, and the torpedo has no resem¬ 
blance to a Bream, the former was doubtless the fish to 
which Purchas alluded, notwithstanding his use of the name 
Torpedo. Rndolphi^ has given a detailed description, witli 
figures of the electric organs of this fish. In the great 
work on Egypt by Gcoflroy (PI. XU., 2), there is the figure 
of a Malafjt€ru7'us opened to show the viscera, but by a 
singular inaccuracy the fish is represented as scaly ; now 
there are no scales whatever on this fish, and no fish known 
to possess electric powers has either scales or spines. 4 he 
Torpedo, the Gynmotiis, and the Malapterurus, have all 
naked skins. 7 he Tetrodou eleetrieus is also destitute of 
s])ines on the skin*, rlieiigli all its congeners have skins as 
bristly as those of a hedgehog. 

M. Valenciennes, examining the electric organs of the Ma- 
lapterurus with a f ull know’ledge of what had been previously 
observed by GeoftVoy and Riidolphi, describes it as being 
composed of a thick layer of spongy cellular tissue, lying im¬ 
mediately under the skin, and framed of thin interlacing leaf¬ 
lets, filled with a gelatinous fluid, and lined on its internal 
face by a silvery aponeurosis to which it adheres strongly. 

Tills aponeurosis extends from the forehead and the gill- 
openings to the posterior end of the anal, and is divided into 
lateral halves by a membranous raphe that ajipears on the 
dorsal and ventral aspects. Under this aponeurosis run tlic 
great vascular and nervous trunks, whose branches pass 
through it, to be expended on the cellular tissue. 'I'lien be¬ 
neath this aponeurosis there is a peculiar membrane which 
forms the subject of Rudolphi’s Memoir. It consists of at 
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Classifica- least six layers, readily separable the one from the other, 
tion— Ma- as well as from the subjacent muscles, to which it is attached 
lacopteri. nierely by a loose and scanty cellular tissue* These apo- 
neurotic layers extend to the caudal. They are thin, dense, 
and can be stretched under the finger; their external sur¬ 
faces become floceulent when they imbibe water. These 
floeculi resemble moist cotton, and when examined with a 
high mieroseopie power, present a felt-like interlacement of 
extremely minute fibrils. The tunics receive from their 
interior sides filaments of the same nerve {par vagurn^ Ru- 
dolphi) which runs under the aponeurosis. There are other 
filaments also of extreme tenuity, which penetrate the six 
layers to expend themselves on its interior surface; these 
spring from the iutercostals. In thus deriving the nervous 
energy of its electric organs from the vagus” and from the 
“rami ventrales ” of the spinal nerves, as well as in possess¬ 
ing the cellular apparatus of the Torpedo and the laminated 
membranous one of Ggninotus^ the Malapteruriis com¬ 
bines the characters of these two genera in its peculiar organ. 
In the Edinburgh Philosophical Journal for 18o6, Mr 
Murray gives a good figure of a species of this genus from 
the Bight of Benin. The Arabs, fully appreciating the na¬ 
ture of the benumbing powers of the Malapterurus^ name 
it Baad or Eaasch (thunder). The fish gives its discharge 
when touched on the head, but is powerless when held by 
the tail, and in fact the electric organ does not reach the 
caudal fin. In giving a shock it moves the tail however, 
as it must do when the muscles of the body are acting. A 
fish of only seven inches in length can give a vigorous dis¬ 
charge. The fish is eaten, and it is one of the most esteemed 
Siluroids as an article of diet. 

M. Valenciennes considers Trichomgeterus Eremo- 
philits as forming a link between the Siluroids and the Cy- 
piinoids, through Cobitis; indeed, he was long in doubt as to 
uhich family they actually belonged, and he has been led 
to assign them a place among the Siluroids chiefly by the 
absence of subopcrcula. The want of an adipose fin weighed 
less w'ith him, as this member is wanting also in some Silu¬ 
roids; neither does he consider the absence of ventrals of 
sufficient importance to exclude a genus from a family 
grou]). Trichomgeteri were found by Mr Pentland in the 
rivulets which fall into that vast alpine sheet of water, Lake 
Titicaca, which is frequented by the Cyprinoid Orestias^ 
also an apodal, and in the affluents of the Apuriniae, one of 
the sources of the Amazon. He discovered them also in 
Rio de Guatanai, Rio de Pontezualo, and in Lake Compu- 
eila, on the Andes, to the west of Cuzco, and at an elevation 
of 14,000 feet. Eremophilus inhabits the waters of the 
Valley of Bogota, 8500 feet above the sea level. 

Family XVIIL—SlLUHIDiE, Agass. 

Skin naked, or covered with bony shields, without scales. Pre- 
maxillariea forming the border of the upper jaw, the maxillaries 
being reduced to mere vestiges, or elongated into barbels; all have 
barbels; suboperculum wanting. Epicoracoid wanting, or reduced 
to a n»ere process of the coracoid. The postfrontal or temporal ap¬ 
paratus has two ossicles leas than in most osseous fishes; the pseudo- 
braochiae are wanting. The swim-bladder is present in the majo¬ 
rity, and is connected by a chain of ossicles with the acoustic organ ; 
no pancreatic ca'ca; stomach caecal. In most the first pectoral ray 
is very strong and serrated; most have an adipose fin upon the 
back. Brauchiostegals nine to eighteen. 

ANALY'TICAL TABLE OP THE SILURJD^E (Dura.) 

Dorsal, single (Sihiroidcs, Dura.) 

JJorBal, containivg homj raiie. 

Dorsal extending along the whole back, ClariaS 33. 

Dorsal short, with 

Its spinous ray dose, to the skull . TraCHKLOPTERUS 24. 

Its spinous ray on the hack. 

Caudal forked.ScuiLBES 2. 

Caudal rounded. Brontes 31. 


Dorsal sustained by branching rays. 

Eyes lateral. 

Eyes conspicuous . SiLURUS 

Eyes scarcely visible . Oetopsis 

Eyes the dorsal aspect. 

Tail slender^ tapering, trenchant . Aspredo 

Tail tapering little . SaccobkanCHUS 

Dorsal on the tail, without bony rays . Malapterurus 

Dorsals two {Dipteronotes, Duin.) 

Second dorsal with bony rays utiitcd to the caudal. 

Head protected by a booy helmet. Ciiaca 

Head clothed with soft skin. Plotosus 

Second dorsal with one bony ray, not united to the caudal. 

Head helmed ; body cuirassed ; barbels...C allichtuys 
Second dorsal destitute of bony rays ; body naked. 

Snout elongated. 

Snout round; lateral line 

spinous .j 

Snout broad, fiat, arched. 

Eyes lateral, level with the aos -) pi,^TVSTOMA 

trils. ) 

Eyes depressed below the nostrils.. .Hypophthalmus 25. 
Snout short. 

Head covered by a booy helmet. 


Dorsal long; body very long . 

...Heterobranchus 34. 

Dorsal long; body abbreviated... 


27. 

Dorsal short; barbels . 


4. 

Dorsal short; no barbels . 


9. 

Head naked. 

Caudal round at the end . 


16. 

Caudal forked. 

Barbels more than four. 


7. 

Barbels two only. 

Barbels none. 


26. 


Obs. —Dumeril includes Arius, No. 13 ; Phractocephalns, No. 
5 ; and Pangasius, No. 8, under the genus Bagrus, No. 4 ; and he 
omits from his table Astroblepas, No. 32, and Eremophilus, No. 43, 
together with several other genera characterized by Valenciennes. 
His genus Diplomystax is founded on Ariuspapillosus and A. raninus 
of the Histoire des Poissons; and he has instituted a genus ConostO' 
mus for the reception of the Pimelodi that have elongated conical 
muzzles terminated by a small mouth ; and which have moreover 
very small adipose fins. Macrones, another of his genera, embraces 
several with long slender muzzles, and an adipose fill longer 

than the anal, together with a very long scaleless body. 

Genus 1. Silurus, Linn. Dorsal short on the fore part of the 
back, without sensible spines ; no adipose fin ; a long anal. Haduli- 
form or card-like teeth on the jaws, and a band of vomerine ones 
behind the premaxillaries. Some have four barbels, and some 
ooly two. Sixteen species. 

Genus 11. Schilbes. A strong, denticulated dorsal spine, ele¬ 
vated nape, broad depressed head, greatly compressed body, and 
very distinct teeth. Barbels eight. Branchiostegals eight to ten. 

Genus 111. Cetopsis, Agass. Eyes almost imperceptible, being 
nearly covered by skin. Six barbels. One dorsal composed of 
soft rays. Convex, obtuse, truncated head ; moderate mouth ; single 
row of teeth on the mandible and front of the vomer; a band some¬ 
times on the premaxillaries. Gill-openiog a small hole; branchio¬ 
stegals ten. 

Genus IV. Baouus, Cuv, and Valenc. {Mystus, Artedi.) A 
rayed dorsal with spine, and ao adipose one; a pectoral spine. A 
band of villiforra or card-like teeth on the premaxillaries, behind 
which, on the roof of the mouth, there is a second arched villiforin 
band, or a single row of teeth, not separated in the middle. They are 
divided into groups according to the number of their barbela, and 
subdivided by the forms of the head, the lengths of the adipose or 
anal, and variations in their dentition. Sixty-one speciea are de¬ 
scribed in the Ilistoire des Poissons. In Bagrus filamentosus the air- 
bladder is divided by a septum, iu which there is no opening; and 
in other species, the lateral compartments are subdivided by trans¬ 
verse septa. 

Genus V. PHRACTOCEPiiALUS, Agass. (8/raraci, Spix.) Incom¬ 
plete osseous rays, encased in the upaer border of the adipose fin. 
A flat head, with a deeply sculptured Wony casque; and an expanded 
transversely oval shield before the dorsal, free, and altogether de¬ 
tached from the bones of the skull. Nioe branchiostegals; six 
barbels round the mouth. 

Genus VI. Platystoma, Agass. (Soruhimj Spix.) Snout de¬ 
pressed. Branchiostegals numerous. A transverse band of teeth, 
but more completely divided by the smooth median line of the 
vomer into two plates on each side, than in the Bagri. Thirteen 
species. 

Genus VTL Galeichthys, Valenc, Head rounded, skinny, 


Classifica¬ 
tion—Ma- 
1. lacopteri. 

37. 

35. 

40. 


38. 

36. 

29. 


28. 
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Classifica- and without a conspicuous casque. First dorsal raj elongated into 
tion—51a- a flat cutaneous filament. The palatine teeth a narrow band 
lacopteri. divided by smooth lines into four patches. Branchiostegals six; four 
or six barbels. Five species. 

Genus VIII. Panoasius, Valenc. Four short barbels; no 
prolongations of the fin rays. Ten branch iostegals. Air-bladder 
divided into four parts by three contractions. One species. 

Genus IX. Silundia, Valenc. A small smooth head, like that 
of Schilhes. Very small adipose fin; long anal. Only two small 
(maxillary) barbels; teeth of the jaws hooked, and longer than in 
other SiluridoB; a transverse band in front of the roof of the mouth, 
as in Bagrus. Twelve branchiostegals. Two species. 

Genus X. Sciades, 51u11. and Troscb. A cross band of palatine 
teeth, and behind them two clusters. 

Genus XL Ariopes, 5Iiill and Troseh. Palatine teeth forming 
two separate patches, and sometimes farther back a single tuft 
only. 

Genus XII. Eutropius, iViill. and Troscb. One confluent band 
of teeth on the vomer and palatines. Head small; nape high ; the 
head and adjoining part of the body compressed near the dorsal 
aspect. Tail long and high, strongly compressed. Anal long; adi¬ 
pose fin very small. 

Genus XIII. Arius, Valenc. Teeth on the roof of the mouth 
disposed in two widely-separated plates, supported fen- the most 
part by the palatines only, but in some species encroaching on the 
angles of the vomer. Branchiostegals five to eight, rarely ten to 
twelve. The teeth may he villiform or pavement-like, the passage 
to the pavement-like teeth being gradual; some species have the 
ordinary nuchal armour of a triangular (interparietal, Cuv.) supra- 
occipital plate, with the apex truncated, and a small crescentic 
interspinal plate; others have a very large separate supraoccipital 
disk, and the barbels vary in number. On combinations of these 
diversities of structure several groups are established in the Histoire 
des Poissons^ in which fifty-one species are described. Air-bladder 
in some divided lengthwise into two separate sacs. 

Genus XIV. Osteooeneiosus, Bleek. A rayed and an adipose 
dorsal fin. Conical, acute, curved, crowded teeth on the premax- 
illaries, and mandibles in many rows; palatine teeth in two oblong 
arched plates in the fore part; the mesial line of the roof of the 
mouth smooth; eyes far back. Two premaxillary barbels, bony 
and rigid. Branchiostegals five. Head cuirassed; gill-openings 
extremely narrow. Indian Archipelago. 

Genus XV. Batrachocephalus, Bleek. Dorsal fins two, the 
hinder one adipose. Thick, cylindrical, premaxillary and mandibu¬ 
lar teeth in many rows; vonmr and mesial line of the roof of the 
mouth smooth ; a few crowded cylindrical teeth on the anterior 
angles of the palatine bones; eyes above. Head cuirassed; no 
barbels. Five branchiostegals. Indian Archipelago. 

Genus XVI. Pimelodus, Lacep. Roof of the mouth smooth, 
edentate. Barbels six or eight. Some species want the casque; 
others possess it; it is sometimes continuous with the buckler of the 
first osseous ray of the dorsal; sometimes distinct and not continu¬ 
ous. Forty-three species are described in the Histoire des Poissons. 

The following two genera have been published since the date of 
that work :— 

Genus XVIT. Rit.v, Bleek. Dorsals two, the posterior one 
adipose. Conical teeth in the upper jaw pluriserial; mandibular 
teeth conical in the anterior rows, granular in the posterior ones; 
vomerino-palatine teeth granular, disposed in two oblong patches in 
the fore part of the palate. Branchiostegals eight or ten ; barbels 
six, fleshy, belonging to the nose, premaxillaries, and mandible. 
Ventrals eight-rayed. {Arius rita, Guv. and Valenc.) 

Genus XVIII. Bagarius, Bleek. Dorsals two, the posterior 
one adipose. Barbels eight, on the jaws bony, rigid ; upper jaw 
teeth pluriserial, acute, placed in a curved quadripartite band; 
mandibular teeth biserial, with an interior series of canines at the 
symphysis only; no teeth on the vomer, palatines, or entoptery- 
goids. Branchiostegals twelve. Rays of the ventrals six. No air- 
bladder. 

Genus XIX. Euanemus, 5rull. and Troscb. Narrow gill- 
openings. Body laterally compressed. Cranium covered with skin. 
Card-like teeth in one band on the upper and under jaw; none 
on the vomer or palatines. First ray of the dorsal and pectoral 
fins spinous; dorsal fin wl||lly anterior and small; a very small 
adipose fin ; rays of the ventrals much more numerous than io other 
SiluridcB. Eyes covered with skin. Barbels six. One species E, 
columhetes. 

Genus XX. Ketengus, Bleek. Dorsal fins two, posterior one 
adipose. Cuneiform uniserial teeth on the premaxillaries and 
mandible; vomer and palatines smooth. Head cuirassed; eyes 
superior. Five branchiostegals; four fleshy barbels. Strait of 
5Iadura. 

Genus XXL Calopiiysus, 5Iu 1L and Troscb. No palatine teeth; 
a row of stronger teeth on the upper jaw and mandible, behind 


which, on the one or the other, a row of smaller teeth. The end of Classiflca- 

the first dorsal and pectoral ray simply jointed, not denticulated; tion_Ma- 

a long adipose fin. Six barbels; narrow gill-opening; seven lacopteri. 
branchiostegals. A very small swim-bladder, which is bordered 
behind with an elegant fringe of caecal processes. Two species. 

Genus XXII. Brethistes, 5Iu 1L and Troscb. Narrow gill- 
openings. Head big, broad, pointed anteriorly, rough. Besides the 
occipital process there is always another like it. The scapular girdle 
bas a long bony process above the pectoral, and another beneath it; 
mouth small. Card-like teeth in the upper and under jaw ; none 
on the palatines. A moveable spine forming the first ray of the 
dorsal and pectoral fins; an adipo.se fin ; anal small. 

Genus XXIII. Auchenipterus, Valenc. Siluroid with an 
adipose fin. Head small; teeth almost imperceptible, Branchi¬ 
ostegals five ; no teeth on the roof of the mouth. Dorsal very far 
forward, or on the nape. Casque united by suture with the dilated 
bucklers of the first and second interspinals covering the nape to 
the dorsal, as in Doras and Synodontis. Seven species. 

Genus XXIV. Trachelyopterus, Valenc. No adipose 
yet allied to Schilhes and Pimelodus. Barbels six. Villiform teeth 
on the jaws, none on the roof of the mouth. A solid, osseous casque, 
united,as in Auchenipterus, and coining near the dorsal, owing to the 
shortness of the supraoccipital plate, and the completely obsolete 
chevron. Pectorals attached under the throat. One species. 

Genus XXV. Hypophtiialmus, Valenc. An adipose fin. No 
teeth; eyes near the ventral aspect. Fourteen branchiostegals. 

Dorsal fin small, well back, with a bony ray ; a strong ray in the 
pectoral also ; ventrals small; anal long. Six barbels. Three species. 

Genus XXVI. Aoeneiosus, Lacep. 51axillary barbels only, 
and very short; in one species denticulated and resembling horns. 

Eyes depressed as in Hi/pophthalmus. Branchiostegals eleven. A 
bony ray in the dorsal and pectoral; a moderately long anal. 

Three species. 

Genus XXVII. Synodontis, Geoffroy St Hilaire. Remarkable 
among the Siluroids having an adipose fin, for the arming of the 
head, which shows much affinity with that of Auchenipterus and 
Doras. Supraoccipital plate large, united by a long transverse 
suture with the greatly dilated interneural buckler, which is further 
prolonged along the base of the dorsal by its junction with three 
interneural plates; very wide strong pointed coracoids attached to 
the suprascapulars which form the lateral angles of the helmet. 

Enormous strongly-toothed pectoral spines; a high pointed and 
trenchant dorsal spine. Snout short, terminated by the nasal which 
supports very small premaxillaries covered with finely villiform 
teeth. 5Iandible composed of two short slender limbs, and carrying 
in front a bundle of teeth that, individually, are very thin lancets, 
each supported on a stalk as fine as a hair, and terminated by a 
small recurved and gold-coloured hook. This dentition resembles 
that of Salarias, 

Genus XXVIIL Doras, Lacep. Pimelodi with the lateral line 
cuirassed hy keeled bony plates, each ending in a spine. Head 
armed as in Auchenipterus, and the coracoid similarly formed. The 
very thick dorsal and pectoral spines are strongly toothed. In some 
the snout is depressed, and the mouth at its extremity is furnished 
with two broad villiform bands of teeth on the jaws; in others, the 
mouth is a round hole under a conical snout, and having small 
groups of mandibular teeth only. Ten species. 

Genus XXIX. Oalliciithys, Linn., Gronov. P»ne^or7t cuirassed 
on the lateral line like the Doras, and with an adipose fin ; but the 
lateral shields are narrow, embrace the whole height of the fish, 
and form two rows, somewhat tiled and crossing in the middle. Head 
covered with a helmet; mouth small, almost toothless; two barbels 
at each corner of the mouth. Three branchiostegals. Dorsal and 
pectoral spines often feeble. No air-bladder; intestine frequently 
doubled back ; stomach globular and small. Ten species. 

Genus XXX. Arges, Valenc. Teeth bifid, and slightly curved 
at the points, ranged in rows on the jaws and producing a sort of 
harrow which no other Siluroid, nor any other fish, is known to 
possess. Roof of the mouth smooth and edentate ; two maxillary 
barbels, and papillae at the nostrils. First dorsal small, with 
a weak ray in front; adipose fin long; ventrals well forward. 

Four branchiostegals. Two species. 

Ge.nusXXXI. Brontes, Valenc. An Arges without the adi¬ 
pose fin. No casque. Eyes, two minute points on the top of the 
head. Branchiostegals four. One species. 

Genus XXXII. Astroblepus, llumb. An apodal resembling 
otherwise, externally, Brontes; having a depressed head ; eyes above. 

A single dorsal; no adipose fin. First rays ending in filaments. 

Four branchiostegals. One species. 

Genus XXXHL Clarias, Gronov. Helmet extending to the 
temples and cheeks; the supraoccipital point more or less rounded, 
in some semicircular. Nape exposed; no predorsal buckler. 

Teeth on the jaws and arc of the vomer. Head depressed, obtuse. 

Body long; caudal truncated. Anal long and low; dorsal without 
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Classifica- spine running along the whole back ; its i)osterior half sometimes 

tion_j\la- replaced by an adipose fin. Pectoral spine small* Hranching ap- 

lacopteri. pendages f^or holding water attached above the branchiae; air- 
bladder divided. Fourteen species. 

Genus XXXIV. Heterobkanciius, Geoff. Dorsal shorter than 
in ClariaSf the rest of the back being occupied by an adipose fin ; 
caudal rounded. Head broad and flat; supraoccipital process of 
the helmet rounded. Short, fine, crowded villiforni or bi'istle-like 
teeth on the jaws and arc of the vomer; a complex suprabranchial 
apparatus. Six bai'bels. Three species. 

Genus XXXV. Saccobrancuus, Valenc. Helmet like Clarias 
Heterohranchus. Villiform teeth on the jaws, and two arched 
dental plates on the vomer; a complex suprabranchial apparatus. 
Small dorsal far forward; long anal. Seven branchiostegals; 
the branchial reservoir different in form from that of Clarias ov Hete^ 
rohranchus. Fight barbels. One species. 

Genus XXXVI. Plotosus, Lacep. An elongated body, ending 
in a compressed pointed tail. Xo hard helmet, the smooth rounded 
depressed skull being covered with soft skin. Lips fleshy ; strong 
conical teeth on the jaws; paveraent-like teeth on the vooier; eight 
barbels. A short, higher, anterior dorsal, and a long, low, posterior 
one, uniting with the long anal at the point of the tail, without a 
distinct caudal. Small trenchant, toothed and pointed dorsal and 
anal spines; a cauliflower-shaped tubercle in a funnel behind the 
anus, of unknown use, existing in addition to the genital tubercle at 
the external opening of the seminal deferent canal. Nine species. 

Genus XXXVll. Aspredo, Linn. Differ from other fish in the 
gill-covers being fixed and without motion, there being merely 
vestiges of the three opercular pieces, soldered to the preoperculum. 
JSlouth peculiar, the premaxillaries being articulated longitudi¬ 
nally under the snout, and carrying teeth on their posterior edge 
only; and the ma.xillaries ending in barbels, articulated to the nasal 
anterior to the premaxillaries. Head flat, anteriorly. Body naked, 
wide at the pectoral region, tapering into a long slender tail, tren¬ 
chant beneath, and terminated by a distinct small caudal. Dorsal 
small, high ; strong, flat, serrated pectoral spines; anal long ; no 
adipose fin ; cup-shaped suckers on the ventral surface at certain 
times. Branchiostegals five. Six species, all American. McClel¬ 
land describes five Indian fish belonging to a genus named Glup~ 
tosternon, which does not seem to differ from Aspredo in the cha¬ 
racters that he assigns to it. 

Genus XXXyill. Chaca, Valenc. Head broad and much de¬ 
pressed, as wide before as behind, thus being quadrangular ; tail ta¬ 
pering and much compressed at the end. Two dorsals and two anals; 
posterior ones uniting to form a caudal at the extremity of the tail, 
or it may be said, caudal running forward on the dorsal aspect to 
above the front of the anal, and about half as far on the ventral 
aspect, in which point of view there would be one anal and one dorsal 
near the head, supported by a strong osseous first ray. Serrated pec¬ 
toral spines. The chin cirrhated by eight filaments. Air-bladder 
very large, composed of two lobes separated by the spinal column. 

Genus XXXIX. Sisor, Hamilt. Buch. A Hyiyostomus without 
lateral pieces of mail, its skin being soft; remarkable for the size 
of its premaxillary barbels, and the prolongation of the upper 
caudal ray into a filament as long as the rest of the fish. Body 
slender, long; the chevron in front of the dorsal three-lobed. Mouth 
edentate, with fourteen barbels in all. Large gill-openings; four 
branchiostegals. One species, which attains the length of seven feet. 

Genus XL. Malapterurus, Lacep. No anterior dorsal; an 
adipose fin near the caudal; ventrals beyond tlie middle of the fish ; 
and an anal occupying about half the distance between them and 
the rounded caudal; no pectoral spine. Body shaped somewhat 
like that of a Colitis or Galaxias, the tail being thickish, but the 
head is conical and ends bluntly. Lips fleshy, with six barbels ; 
fine villiform teeth on each jaw; none on the vomer. A short ob¬ 
lique gill-opening; branchiostegals seven. Stomach small, siphonal; 
air-bladder fusiform, pointed posteriorly with two globular lobes 
in front, in advance of the ossicles of Weber. Its outer coat is 
thick and spongy. A double electrical organ. 

Genus XLl. Ailia, Gray. A long, greatly compressed, mode¬ 
rately high fish, with a small head and rounded snout like a Schilhes, 
Back naked, except near the tail, where there is a small adipose 
fin ; a very long, even anal, and forked caudal. Eight barbels. 
Teeth on the jaws and roof of the mouth minute. 

Genus XLII. Tricuomycterus, Valenc. Allied io Malaptc- 
rurus by general form, the depression of the head, thinning of the 
snout, and construction of the cranium, but distinguished by a 
dorsal placed in the middle of the back, the absence of an adipose 
fin, and the want of an air-bladder. Branchiostegals eight. Aspect 
considerably like that of Colitis. Six barbels, one at each anterior 
nostril, and a pair at the corner of the mouth on each side. Tail 
thickish. Fine curved teeth in a band on the jaws ; palate smoothed. 
Three species. 

Genus XLlll. Eremophilus, lJumh. Closely resembling 


Trichomycterus in general aspect, but apodal; connected like that Classifica- 
genus to the Siluroids by the absence of subopercula; and to Colitis tion— Ma- 
by the want of ventral.s. Jaws armed by a band of long villiform or lacopteri, 
bristle-like teeth. Braochiostegals eight; no scales. Siphonal v , J 
stomach and long intestine; no air-bladder. 


GONIODONTS. 

This family has grown out of tlie genus Loricaria of 
Linna?us, whicli, as characterized by him, consisled of 
fislies wliose bodies were mailed in liard angular plates or 
scales, distinguished from Doras and Callichthys by the 
mouth opening under the snout. Muller considers them to 
be a separate grou]) of the Siluroid family, and as such they 
are described by Valenciennes, in the Histoire des Poisso7is, 
Lacepkle divided the Linnaean Loricarice into two groups, 
reserving that appellation for the species that have no adi¬ 
pose fin, and giving the name of Hypostoma to those that 
liave a kind of adipose fin but one that is preceded by a 
hard bony ray. Agassiz, when characterizing and naming 
the family, adopted Lacepede’s generic divisions, and added 
two others, Rhitielepis and Acanlhicus, Tlie premaxillary 
and mandibular teeth of the Goniodonts are composed of 
albuminous tissue, like the teeth of the Chsetodons, and have 
the same elasticity. 

In the Loricarice the top of the skull is prolonged back¬ 
wards by the extension of the supraoccipital, wliich forms a 
kind of first scale, that reaches to the two plates developed 
from the iioints of the interneiirals of the first compound 
vertebra,—the second of the plates being the chevron, on 
which the spine of tlie dorsal stands and moves. The mas- 
toids and suprascapulae enlarge the sides of the skull, and 
form the wide osseous vault, which affords the necessary 
space and breadth for containing the anterior portion of the 
abdominal viscera. The diapophyses of the great compound 
vertebra are plates curved like a sabre, and are supported 
below by the centra, and above by a styloid process resting 
on tlie vertical occipital crest. The scapular arch is very 
strong and shuts up the fore-part of the abdomen by a 
bony septum, wdiile the coracoids, in form of the letter V, 
give the firmness necessary to sustain the dermal shields 
and spines. The coalescent radius and ulna bent horizon¬ 
tally support the pectoral plates. There are only eight 
abdominal vertebrae, with ribs as fine as bristles, and sixteen 
caudal ones. 


Family XIX.—GONIODONTID^. 

GoniodonteSy Agass.; Loricarini, aliorum. Related to the Siluridegy 
but differing from them in possessing pseudobranch ice, and in 
their intestines. Head and body mailed in hard, angular plates; 
orifice of the mouth on the ventral aspect under the snout, and 
bounded by the premaxillaries and maxillaries; long, slender, flexi- 
Lie teeth ending in hooks ou the premaxillaries and mandible, 
which are separated at the symphysis; a broad, circular, cuticular 
fold surrounds the month. Gill-cover mostly immoveable; the sty¬ 
loid epicoracoid absent as in the Siluridee, and represented by a 
process of the coracoid. The heart lodges in a bony capsule formed 
by the coracoid. No caccal enlargement of the stomach ; intestine 
long, frequently bent; no pancreatic caeca. Swim-bladder want¬ 
ing, in which they differ from the Siluridee* There is much phos¬ 
phate of lime in the scales. 

Genus I. Loricaria, auct. Body depressed, broader than 
high. Tail very much compressed. Teeth in both jaws. A single 
dorsal and no adipose fin. 

Genus IL Hemiodon, Knor. Body very much depressed. 
Teeth on the mandible only. Premaxillaries rudimentary; tooth¬ 
less. 

Genus III. Acestra, Knor. Body elongated, nearly cylindri¬ 
cal. Teeth in both jaws, furnished with a tranverse radical process. 
Dorsal and anal fins opposite. 

Genus IV. Rhinelepis, Agass. Osseous plates resembling 
scales, imbricated, rough like a file. A short thick body. Lower 
lip often dilated into a membranous velum, and fringed with 
filaments. Three branchiostegals. Hooked teeth surrounding the 
orifice of the mouth in rows; the front ones notched at the point. 
A single dorsal. Three species. 
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Olassifica- Genus V. Acanthicus, Agasa. Articulated spines on the 
tion *-Pha- snout, cheeks, and gill-covers, like those of a hedgehog. Osseous 
ryngo- plates on the body, crested and spinous ; distinct squamiforra 
gnaths. bucklers on the belly. Teeth with a double curvature, arranged 

V , ^- i like those of Rhinelepis ; mouth encircled by a complete velum, A 

single dorsal. 

Genus VI. IIypostomvs. Lac^p. Second dorsal analogous to an 
adipose fin, having an osseous ray in front. Body thick and short. 
Head especially large. Bony armour, like that of Loricaria, on the 
body. A large first dorsal opposed to the ventrals and anal. Pec¬ 
toral spine rough, long, and strong. Branchiostegals three. Seven 
species. 


Order III.~*PHARYNG0GNATHS, 

This order is founded on the character, common to all its 
members, of the lower pharyngeals being united to form one 
bone. In external aspect there is no similarity between 
the families of Scombercsocidee and LahridcEy which belong 
to it. 

Order III.—PHARYXGOGNATIII, Miill. 

Endo-skeleton ossified ; exo-skeleton in some as Cycloid, in others 
as Ctenoid scales; inferior pharyngeal bones coalescent. Swim- 
bladder without an air-duct. Ventral fins in some on the thorax, 
in others on the abdomen. 

Sub-Oroer I.—MALACOPTERYGII. 

Fins without spines. 

SCOMBERESOCID^. 

Of this group of Pharyngngnaths we may obtain a correct 
notion from the Garfish or Greenbones of our coasts, named 
also by the fishermen Mackerel Guides, because they an¬ 
nually come into shallow waters at the time of the Macke¬ 
rel fisheries. This fish belongs to the genus Belone wljieb 
contains many species, and among others B. cmidimacida 
and B. ca/eciVcr, which inhabit the fresli waters of the penin¬ 
sula of Hiudostan, and afford an instance, in addition to 
many others, that generic assemblages are independent of 
habitat, as to the species being marine, lacustrine, or fluvia- 
tile. The British seas furnish an example of the genus 
Scomheresox^ also, in the Saury Pike or Skipper. The lat¬ 
ter name is given in consequence of the habit these fishes 
have of leaping out of the water, which is also practised by 
the Bclones. Some species of this genus have an air-blad¬ 
der, while others want it; a remarkable peculiarity in fishes 
so similar in aspect, but which also occurs among the 
Mackerel. 

The Exocceti or Flying Fishes have ever been an object of 
great interest to navigators. The monotonous and quiet 
voyage of a ship running before the trade-winds is enlivened 
by the flights of large bands of these creatures rising before 
the bows of the vessel, and like a flight of larks or sand¬ 
pipers glittering in the sun, and often by a simultaneous 
impulse, changing the direct line for one nearly at right 
angles, before settling in their native element again. The 
muscular force by which this progress througli the air is 
effected has engaged the attention of Humboldt. This 
illustrious and accurate observer states that the Flying Fish 
move by myriads constantly in a right line, and in a direc¬ 
tion opposite to that of the waves. He dotibts whether 
this fliglit be generally assumed as a means of escape from 
voracious fishes, and with reason. As we have noticed above, 
their near allies the Belones and Seomberesoees have the 
habit at certain times of leaping frequently from the water, 
and we have observed the same tiling to occur in the spawn¬ 
ing season among the shoals of Malloti, which often land 
themselves in numbers on the dry beach. There seems to 
be something in the constitution of these fishes which im¬ 
pels them to this movement, and the Exocccti are organized 


to carry it to the fullest extent by the .size of their pectoral Classifica- 
fins and the jiower of the muscles which move them. There tion— Pha- 
are some who assert that the flight of the Exocceti is a mere 
leap, resembling the ricochet of a stone skimming along the ‘ j 

surface of the water, but the pectorals are certainly impelled 
against the air in the course of the flight. Tlie bands fre¬ 
quently undulate in their height above the water before 
subsiding into it again ; and, as menlioned above, it is not 
rare to see them ebange their direction, though this is not 
done till just before the termination of their aerial course. 

Tlieir fliglit is rapid, greatly exceeding that of a ship going 
10 miles an hour, and we are not inclined to limit it to a 
distance of 500 feet. It is not easy to form a correct judg¬ 
ment of distance under such circumstances; but having 
often watched their flights when in a frigate 120 feet long, 
it ajqieared to us to exceed the length of the ship many 
times, and its altitude was such that in the night they fre¬ 
quently fell on board. Many shoals, consisting entirely of 
small ones, from 2 to 3 inches long, showed a smaller 
power of sustaining themselves in the air, and more fre¬ 
quently glanced against the summit of the coming wave, 
but the larger kinds rose vigorously into the air. 

Family I.— SCOMBERESOCID^, Mull. 

IMaxillaries coalescent with or adherent to the elongated pre- 
maxillaries at the corner of the mouth, under the nasal, and co¬ 
vered in p.art or wholly by the preorbitar scale bone. 

Genus 1. Belone, Cuv. Upper border of the jaw formed by 
the i)remaxillarie8, which, together with the mandible, are elon¬ 
gated into a long bill ; teeth on these bones forming a narrow 
stripe, the interior row consisting of taller conical ones; roof of 
the mouth smooth (except in the species which frequents the Chan¬ 
nel) ; two small patches of teeth in the upper pharyngeals, more 
pointed than those on the low^er pharyngeals, which are short, 
conical, inclining to the pavement form. Gill-openings large; 
branchiostegals, twelve. A hard helmet, formed of the cranial 
bones, is variously sculptured and furrowed. Body elongated. 

Seales very thin, like those of ScomlfCr, and not easily perceptible, 
except one row of keeled ones on each side. Dorsal and anal op¬ 
posite each other, and far back, Xo pyloric cajca; large air- 
bladder. Twenty-six species. 

Genus II. Scomberesox, Lacep. ; SairiSf Rafin. Jaws con¬ 
structed nearly as in Belone^ but the mandible is always the 
longest, and the maxillary, instead of being confluent with the pre¬ 
maxillary, is merely in apposition ; the teeth are extremely small, 
and uniserial on the jaws ; none on the roof of the mouth or tongue. 

Shape of the body much as in Belone. Dorsal and anal far back, 
opposite to one another, and followed by detached finlets of vari¬ 
able number, according to the species. A scaly keel, as in BelonCy 
but which becomes obsolete near the anal, and does not reach tho 
caudal. No pancreatic circa ; the air-bladder present in some spe¬ 
cies is wanting in others, as in the species of Scomber. Five spe¬ 
cies. 

Genus HI. Hemirampitu.s, Cuv. The distinctive character of 
this genus is expressed by the name, and consists in the edentate, 
pointed projection of the mandibular symphysis, producing a kind 
of half bill. The upper jaw is fornied by the preraaxillaries sol¬ 
dered together, and the maxillaries joined to them at the angle of 
the mouth widen and form a spur which is concealed by the pre¬ 
orbitar. A narrow band of small granul.ar teeth exi.sts in both jaws. 

In other respects these fishes resemble Belone^ and as in that genus, 
the intestinal canal is straight, without pancreatic cieca. The air- 
bladder runs the whole length of the abdomen, bctw'een the spine 
and a tense arch of the peritoneum ; and in the species (three) which 
!M. Valenciennes examined, he found its structure cellular, similar to 
that of Amia. Thirty species. 

Genus IV. Exoc.etus, Linn. (Sub-Family, J?.coccrtzn 2 , Bonap.) 
Recognizable at once by the large pectoral fins that are capable of 
being used as wrings or parachutes. Head and body scaly, with a 
scaly keel on each flank. Head flattened above and on the sides. 
l)or.sal opposite the anal. Eyes large. Fremaxillaries without 
nasal pedicels, forming the border of the upper jaw; maxillary 
not soldered to the premaxillary, but having nearly the same posi¬ 
tion as in Belone, and gliding under the preorbitar; jaws armed 
with small pointed teeth, composed of osteo-dentine, and the phn- 
ryngeals with crow^ded teeth, having compressed crowns and several 
cusps, like those of Cyprinodon, Acanthiirus, and otlier genera. 
Branchiostegals ten to twelve. Intestine straight, without pyloric 
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Classifica- J upper lobe of the caudal shorter than the other; air-bladder 
tion—Pha- closed. Thirty-three species. Some have barbels, and have 

ryngo- t>een made the types uf separate genera, 
gnaths. 

CnROMIDin.-13. 

This family is incluflcd by Muller among the Pliaryngo- 
gnalhs with spinons'rays in tlie fins. It is not treated of in 
the Histoire des Poissons, and the generic characters in the 
table are from Cuvier's Pegne Animal, or from Ruppell's 
works. I he members oi this group agree with the Ctenoid 
Labroids in having only one nostril to each nasal sac. 

Sub-Order II.—ACANTIIOPTERYGII. 

Family I.—CII ROMIDIDiE, Bonap. 

Chromidcs, Mull. Lateral line interrupted. Teeth villiform. 
One dorsal. A single nosli il to each pituitary sae. 

Genus I. Chuomis, (’uv. General aspect of Lahrua, with their 
lips, protractile preinaxillartes, pharyngeal bones, and the filaments 
of their dorsal rays ; but the entire caudal and the soft dorsal and 
anal to a considerable height are scaly. Their teeth are disposed 
in two eard-Hke bands on the jaws and pharynx, with, in front, a 
row of conical teeth. Branehiostegals si.x. Lateral line ceasing 
under the dorsal, and not reeomineneing on a low'er level. Stomach 
caeeal; two pancreatic caea. The Bolti of the Nile has no pan¬ 
creatic caecum, but its stomach is caecal. Its dentition is that of 
the Mediterranean species. 

Genus II. Cychla, Bloch, Schneid. Have the body more elon¬ 
gated than Chromis, and their teeth in a broad band, and wholly 
villiform. 

Genus III. Sarotheuodon, Rupp. General habit of Chromis. 
Both jaws armed with an outer row of slender chisel-shaped teeth, 
smaller at their insertion, wider at their edges, behind which a 
band of brush-like teeth. Palatines and tongue unarmed; at the 
pharynx fine brush-like teeth, on a single three-enniered plate be¬ 
low, and two roundish transverse plates above. Four gills. Oper- 
cula without scales ; pretty large scales on the body. Lateral line 
interrupted. A dorsal fin extending along the whole back, two- 
thirds of it supported by spines ; three spines in the anal; ventrals 
behind the pectorals. Guinea coast. 


large tooth arched backwards, and then follow some more card- Classifica- 
like teeth. Branehiostegals, five. tioo_Pha- 

Genus II. Ampiiiprion, Schneid. Body oval, compressed, ryngo- 
A single dorsal. Lateral line terminating under the end of the gnaths. 
dorsal. Head obtuse ; uniserial, small, conical, obtuse teeth on the v ^ 
jaws; palate edentate. Five branehiostegals. Preopereulmn, oper- 
culum, subopereulum, and interopereuluni denticulated strongly, aud 
striated on their surfaces. Air-bladder sim^de. Sixteen species. 

Genus Ill. Premnas, Cuv. Form that of an Ampki^yrion, with 
interrupted lateral line, and obtuse uniserial teeth, but the oper¬ 
cular pieces are less strongly toothed, and the auborbitar scale- 
bones much more armed, producing under the eye one or two large 
spines pointing backwards. A few denticulatioos exist on the as¬ 
cending edge of the preoperculum, and on the border of the sub- 
operculum ; but the opercular pieces are not strongly streaked on 
the surface, as in Amphiprion. Stomach globular, small; three 
pancreatic caeca; large globular air-bladder. Three species. 

Genus IV. PoMACENTRUS, Lacep. Form oblong. Head obtuse; 
ineisorial uniserial teeth. Preoperculum denticulated; operculum 
entire on the border,and without spines; suborbitars often toothed. 

Lateral line ending under the soft portion of the single dorsal; 
four or five branehiostegals. Twenty species. 

Genus V. Dascyllus, Cuv, Resemblingbut the 
teeth, instead of being trenchant, are in a villiform band, with 
stronger conical ones in the outer row. Three species. 

Genus VI, Glyphisodon, Lacep. Having a strong resemblance 
to Pomacentrus, but the preoperculum is not denticulated. Body 
compressed, oval, covered as well as the head with large scales. 

Profile rounded. Mouth small ; teeth on the jaws only, uniserial, 
close together, narrow and straight, trenchant at the crown, and 
often notched. Lateral line ending under the end of the dorsal. 

For the most part thirteen dorsal spines (rarely twelve), each with 
a membranous filament at its tip; two anal spines (rarely three). 

Stomach very large, cm cal; three thick panereatic c^ca; ovaries 
discharging by a tube behind the anus. Thirty species. 

Genus VI1. Etroplus, Valene. Oval compressed form of Gly 
phisodon. Eye more elevated than in that genus, and the suborbi- 
tar scale-bone large and not scaly. Snout also destitute of scales. 

Dorsal (seventeen or eighteen) and anal spines numerous (eleven to 
thirteen). Three species. 

Genus VIII. Heliases, Cuv. Resembling Glyphisodon'm the 
oval compressed body. Small mouth. Entire or smooth-edged pre¬ 
operculum. Large scales and short lateral line, and in the number 
of spines in the dorsal and anal, but having the teeth of Das¬ 
cyllus, Branehiostegals five, rarely six. 


CTENO-LABRIDyE. 


A small but very natural family separated from the 
ScicenidfE by their united pliaryngeals, and the want of 
muciferous cellular structure oftlic bones of the skull. They 
are denominated in tlie Histoire des Poisso?is Scia?noides 
a moins de sept rayons branebiaux et a ligne laterale 
inteuompue; and are there said to be beyond the bounds 
of the Linnaean genus Scicena, and to have analoines 
with the Labroids* T. hey are small fishes, of a peculiar 
rounded oval form, and clothed with large scales, a well- 
marked family likeness pervading the several genera. Their 
strongly ciliated i^cales separate them from the true La- 
brnids, whose scales are cycloid. They are edible, but they 
do not form the objects of special fisheries, not only from 
their want of size, but because they do not assemble toge¬ 
ther in numbers. 1'he Glyphisodons and others of The 
family are prettily l)anded, and show a pleasing combination 
and variety of colours. 

Family H.—CTENO-LABRID^, Miill. 

Compressed oval or oblong fishes, with the head forming part of 
the general elliptic profile. One dorsal spinous in front; anal 
al^so spinous in front, placed with the dorsal on the posterior curve 
of the oval. Tail between the vertical fins short, moderately 
high. Seales ctenoid. Air-bladder closed, without appendages. 
Ovarium dosed, with an excretory duet behind the anus. Cranium 
nn^t cavernous in its outer walls. A single nostril to eaeh pituitary 

Genus I. Caprodon. Schleg. Teeth card-like on both jaws, 
before which a row of bigger ones; the three fore teeth of the pre¬ 
maxillary on eaeh side being large cutting teeth ; front mandibular 
tooth very large, and pointing backwards; behind it one somewhat 
smaller; in the middle of the limb of the mandible there stands a 

VOL. xir. 


CYCLO-LABROIDS. 

The name Lahrns applied to a fish is cited by Pliny as 
occurring in a passage of Ovid which has not been pre- 



Fig. 86. 

Odax lineatUs. 

served, and the kind of fish it was used to designate cannot 
now be ascertained. The name was widely and vaguely 
applied by modern ichthyologists unlil Cuvier gave the 
precise cliaraclers of the genus wliicii it now distinguishes. 
Several species occur in the British seas; none of them 
jirized as an article of diet. The Tautog {Pautoga 7 iigra) 
of New York, however, is a fish in great request for the 
table, and sells at the rale of 8 lb. for a dollar. It is tena¬ 
cious of life, and is kept in slews to fatlcn. In great 
colds it becomes torpid, and will not eat. When llie dog¬ 
wood {Cor7iusJiorida) comes into flower the Black Tautog 
is in season. 

The Hpibulus seizes insects by suddenly thrusting out 
its mouth, and engulj)hing those that come within the scope 
of the elongated tube; at least so says Renard; and the 

2l 
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Classifica- accounts of this fish shooting drops of water at its insect 
tion—rha- prey, like the Chelmons, does nnt appear to be based on cor- 
ryngo- observation. Scants was the name given by Forskal 

^ gpaths. ^ ^ group of fishes resembling the Lahri in all their cha- 

racters except in dentition, their teeth being incorporated 
with the substance of their jaws to form convex bones like 
those of the Tetraodons. Tlie researches of Cuvier prove 
fully that the fish so named by the ancients was truly of 
this genus. It was held in high repute either for the ad¬ 
dress attributed to it of skilfully withdrawing other fishes 
frnni the nets in which they were inclosed, or because 
the epicures greatly esteemed its intestines, or on account 
of the vast expense incurred in endeavouring to multiply 
it on the Italian coasts, that it might administer to the 
extravagant luxury of the world’s capital. Aristotle has 
several passages respecting its rumination. His assertions 
have been repeated by Pliny, iElian, and others, without 
examination ; and Ovid and Oppian have s])oken of it as 
a matter beyond doubt, yet no one has verified the obser¬ 
vation of Aristotle. It passed also among the ancients as 
a fish that had a voice; and Suidas says that it produced 
sounds by ejecting water in blowing, and that it could not 
make itself heard when it was deep in the water. Athe- 
n®us, quoting Seleucus as his authority, states that the 
Scarus is the only fish that sleeps and is never taken in 
the night. Aidian says that it is the most aixlent in love of 
all fishes, and that many males may be enticed into the 
nets by tlie pursuit of a female attached to a line. But 
still it w'as the most prudent of fishes, and the most active 
in showing friendship for its companions. If one was caught 
by a hook, the others endeavoured to cut the line; or if en¬ 
trapped in the meshes of a net, they tried to drag it out by 
the tail 1 

Sic et Scarus arte sub unUis, 

Contextam si forte levi de vimine nassam, 

Incidit, assumtamque dolo tandem pavet escam. 

Non audet radiis obnixa occurere fronte, 

Aversus crebro veniens sed verhere cauda?, 

Laxans subsequetur, tutumque evadit in ajquor.” 

Ovid. 

It was most plentiful and of the best quality in the Car¬ 
pathian Sea, between Crete and Asia Minor, but was not 
unknown even in early times on the Italian coast, though 
Columella says that it seldom passed beyond Sicily in his 
day. But in the reign of Claudius, according to Pliny, 
Optatus Elipertius brought it from the Troad, and intro¬ 
duced it into the sea betw een Ostium and Campagna. For 
five years all that were caught in the nets were thrown into 
the sea again, and from that time it was an abundant fish in 
that locality. In the time of Pliny it was considered to be 
the first of fishes (A Scaro datur pviacipnius) ; and the 
expense incurred by Elipertius was justified, in the opinion 
of the Roman gourmands, by the extreme delicacy of the fish. 
It w^as a fish, said the jioets, whose very excrements the 
gods themselves were unwilling to reject. Its flesh was 
tender, agreeable, sweet, easy of digestion, and quickly as¬ 
similated; yet, if it happened to have eaten an Aplysia, it 
produced cholera morbus. In short, tliere is no fish of 
which so much has been said by ancient writers. In the 
present day the Scarus of the Archipelago is considered to 
be a fish of exquisite flavour; and the Greeks still name it 
Scaro, and eat it with a sauce made of its liver and intes¬ 
tines. It feeds on fucus ; and M. Valenciennes thinks that 
the necessity for masticating its vegetable diet thoroughly, 
and the working of it w ith that intent backwards and for- 
wwds in the mouth, may have given rise to the notion of 
its being a ruminant; and it is certain that its aliment is 
very finely divided when it reaches the stomach. The 
adjoining w'oodcut represents Cedhfodon chlorolcpis, a fish 
of the Australian seas, and number o6, gives views of the 
teeth of the same species. Woodcut 86 is a representation 


of Odax lineatus and figures 2o, 38, and 39, are view s of Classifica¬ 
tion—Pha- 



ryngo- 

gnaths. 


Fig. 87. 

Callyodon chloroltpis. 


Labroid scales. The family of Amhiotocidce was constituted 
by Agassiz for the reception of a single genus of fishes that 
frequent the w estern coasts of North America. 


Family III.—CYCLO-LABRIDyE, Mull. 

Oval, elliptical, or oblong scaly fishes, more or less compressed, 
generally-with a proportionally high parallel-sided tail bet^Yeen the 
vertical fins. Scales cycloid. A single dorsal supported in front 
by spinous rays, which have frequently membranous processes 
behind their points. Jaws covered bj’fleshy lips ; palate smooth, 
toothless. Three pharyngeal bones, viz., two above and one below", 
armed with teeth, which are in some species pavementJike, in 
others lamellated, and in others pointed. No pancreatic Cceca; a 
closed, simple air-bladder; shut ovisacs, with an eflTerent tube 
behind the anus. 


ANALY"TICx\L TABLE OF THE CYCLO^LABRILS (Dum.) 

Cheeks scaly ; preoperculum crenulated. 

Dorsal scaly at the base. 

Mouth protactile ; teeth even. Clepticus 7. 

Mouth not protractile ; teeth unequal ....Cossypiius 2. 


Dorsal not scaly. 

JMouth protractile. 

Dorsal with short soft rays. 

Scales very large. Epibulus 21. 

Scales of ordinary size.CORICUS 6. 

Dorsal tvith long filaments .LachnolaimuS 8. 

Mouth not protractile. 

Teeth equal to one another .Crexilabrus 3. 

Teeth \inequal. 

Dorsal scaly. Acantholabrus 5. 

Dorsal not scaly. Ctenolabrus 4. 

Cheeks scaly; preoperculum not crenulated. 

Dorsal very long. 

Scales very large ; teeth uniserial. Cheilinus 18. 

Scales of ordinary size. 

Suboperculum denticulated... .Malapterus 12. 

Suboperculum very entire .Malacanthtjs 10. 

Dorsal of ordinary lengthy rays tasselled .Labrus 1, 

Cheeks scaleless. 

Snout abnormal^ liTce a beak .GOMPHOSUS 15. 

Teeth unequal, reclining, diverging. Anampses 14. 

Teeth equally curved. Cheilio 11. 

Snout ordinary^ pointed. 

Preorbitar denticulated. Tautooa 9. 

Preorbitar smooth-edged.JuLls 13. 

Snout ordinary, smooth and blunt. 

Profile curved, convex. Xyrichthys 16. 

Profile descending, trenchant. Novacula 17. 


Genus 1. Labrus, Linn., Artedi. Lips large, thick, and as if 
double. Six branchiostegals. Upper jaw generally considerably 
protractile; teeth on the jaws simple, conical in one or more rows. 
Pliaryngeals cylindrical, smooth, and rounded on the crowns. No 
spines on the opercular bones. Lateral line almost straight, con¬ 
tinuous. Cheek and operculum scaly. Thirty species. 

Genus II. Cossyphus, Cuv. and Valenc. Maxillaries wide and 
thick. Behind the exterior rout ojlyointcd teeth, small, round, granular 
teeth crotvded together. Opercular pieces scaly. Vertical fins sheathed 
in scales which rise and fall with the rays, but do not form so deep 
a sheath as those of the Percoids or Sparoids. Almost all have dis¬ 
tinct crenatures on the ascending border of the preoperculum, but 
in some these appear at the angle of the bone only, and are very 
feeble. Fifteen species. 
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Classifica- Genus III. Crenilabrus, Cuv. Upper jaw not protractile; j^re- 

tion_Pha- deeply toothed; lips thickly fleshy ; teeth conical, uni- 

ryngo- serial, without the granular band of Cossyphtis, and also without the 
gnaths. scaly sheathing of the fins. The continuous lateral line and cycloid 
scales distinguish them from Ckromts and Cickla. Thirty-six species. 

Genus IV. Ctenolabrus, Cuv. and Valenc. A band of villi- 
form teeth behind the outer row of conical teeth on the jaws. 
Other characters those of Crenilabrus, such as the flnely denticu¬ 
lated prenperculura, three anal spines, &c. Ten species. 

Genus V. Acanthol.4BRus, Cuv. and Valenc. Dentition of 
Ctenolabrus, but with numerous anal spines, representing the Per- 
coid Centrarckus. Six species. 

Genus VI. Coricus, Cuv. Conical jaw teeth in one row, as in 
Crenilabrus ; jaws greatly protractile, like those of the Mcnidce. 
Premaxillaries with long pedicels, and limbs which are thrust out 
when the mandible is depressed. Preoperculum rounded at the 
corner, denticulated on the ascending border, but having a smooth 
lower one. Pharyngeal teeth small, round grains crowded to¬ 
gether. Short intestine; stomach siphonal, without dilatation; 
no pancreatic c*ca. Distinguished from Epibulus by its continuous 
lateral line; representing the Glenoid Smarts and Gerres* Four 
species. 

Genus VII. Clepticcs, Cuv. Protractile mouth, withdrawing 
beneath the vault of the preorbitars ; denticulated preoperculum; 
continuous lateral line. Teeth in one row, few, and very small; 
pharyngeal teeth lamellated, the plates serrated. Vertical fins 
covered in great part by scales like those of the body. One species. 

Genus VI11. Lachnolaimus, Cuv. Resembles Labrus in the 
lips j in general form; in the membrane which descends from the 
preorbitars; in the scaly cheeks, and in the filamentous tips of the 
dorsal spines; but the tips of the anterior dorsal spines are flexible. 
Lateral line continuous. Anterior teeth strong, curved, and standing 
forwards, followed by a series of small teeth of even height. The 
pharyngeals, instead of being wholly covered with pavement-like 
teeth, as in Labrus, are only partially so, the rest of the bone being 
clothed with velvety membrane. No pancreatic cseca. Six species. 

Genus IX. Tautoga, Mit. Labroids distinguished by a double 
row of strong conical teeth on both ja-svs, and the extent of thick, 
scaleless integument on the face, which reaches to the operculum, 
suboperculura, and interoperculum, and even on the preoperculum 
the scales are few. Branchiostegals five. Lateral line cootinuous. 
Nine species. 

Genus X. Malacanthus, Cuv. Resembling Coryp^hcena in the 
length of the dorsal and anal, and in the rays of these fins being 
nearly as flexible, but allied to Lachnolaimus by scaly cheeks, and 
a continued lateral line. The proper generic character is the long 
dorsal, with only three or four simple rays in front, the others 
being branched. Body slightly compressed,long. Scales small. Anal 
nearly as long as the dorsal. Mouth tolerably large; lips fleshy ; a 
row of teeth on the jaws; large, and curved in front, much smaller 
towards the angles of the mouth. Palate and tongue smooth; 
upper pharyngeal teeth card-like; under pharyngeal teeth in some 
species wholly card-like, in others partly so, partly pavement-like. 
A pretty strony spine at the angle of the operculum. Stomach siph- 
onal; no pancreatic caeca. Two species. 

Genus XI. Cheilio, Comm. Premaxillaries widening inte¬ 
riorly into a granular osseous plate peculiar to this genus among 
the Labroids. Exterior row of teeth triangular, compressed, and 
trenchant, like those of some Sphyreenoi or Cybiums; the symphysial 
pair hooked, and longer than the others, which are of equal height 
among themselves, and in the interspaces between all these teeth 
there are small conical ones. The lateral line is continuous; and 
there are a few scattered scales on the cheeks. Fin rays flexible. 
Eight species. 

Genus XII. Malapterus, Valenc. Combines many of the 
characters of Malacanthus and Cheilio, having the fle.xible rays of 
Cheilio, teeth of Labrus, scaly operculum of Malacanthus, but not 
the opercular spine. One species. 

Genus XIII. Julis, Cuv. Lateral line continuous; stiff and 
pointed spines in the dorsal. Head entirely naked, that is to say 
the suborbitar chain, preoperculum, and other bones of the gill- 
cover, the under aurface of the head, and the jaws, are destitute of 
scales. Teeth conical in the outer row, longer and stronger the 
nearer the symphyses; within there are some granular teeth, largest 
in the old fish, being indications of teeth incorporated with the 
bone, as in Cheilio, and more fully shown in Scarus. Some species 
have a canine at the corner of the mouth pointing forwards, form¬ 
ing the genus Halichorus of Riippell. Pharyngeal teeth as in 
Labrus. One hundred species. 

Genus XIV. Anampses, Cuv. Two teeth on the upper jaw, 
one on each side of the symphysis, turning from each other, flattened 
longitudinally; chisel-shaped at the crown and trenchant; the 
mandibular pair more conical, yet a little flattened at the point; 
pharyngeals of La6rMs foe bruising. Branchiostegals six. General 


form that of one of the higher bodied Jules. Head naked. Lateral Classifica- 
line continuous. Six species. 

Genus XV. GoMPiiosus,Lacep. (Helops, Comm.) Body oblong, ryngo- * 
compressed. Scales large. Head quite naked; eye small; nostrils gnaths. 
near the orbit; muzzle slender, elongated, cylindrical; orifice of v 
the mouth formed by the premaxillaries and mandible. Unise¬ 
rial teeth on the jaws, the anterior ones longer ; pharyngeal teeth 
pavement-like, as in Labrus. Gill-covers approaching one another 
under the throat; gill-openings narrow. Branchiostegal membrane 
adherent to the isthmus ; branchiostegals six. Dorsal and anal but 
slightly elevated, and of uniform height. Lateral line branching 
and deftexed near the caudal. Stomach and oesophagus straight; 
no pancreatic caeca ; a long, narrow air-bladder. Three species. 

Genus XVI. Xyriciitiiys, Valenc. Form that of a Labrus, 
except that the profile of the face is almost vertical, with the eye 
high up; this is owing to the growth of the snout directly down¬ 
wards, while the mandible of ordinary length is horizontal. The 
resulting aspect is peculiar. ;Many characters common to it and 
Labrus or Jalis, Head naked, and, from compression, trenchant in 
the face, which is sustained by the nasal bone. Dorsal long and of 
uniform height. Teeth in one row, longest near the symphysis ; ’ 
pharyngeal teeth small, pavement-like; palate and tongue smooth. 

Lateral line interrupted generally as in Scarus, but the tubes on 
each scale simple. A species of double lip is formed by the edge 
of the preorbitar, which descends to the corner of the mouth. 

Intestinal tube simple, without any stomachal dilatation, and with¬ 
out pancreatic emea; air-bladder large, pointed anteriorlj’^, rounded 
behind. Fourteen species. Two apecies have the three front rays 
detached as a separate fin, and form the only instance, except 
Nwacula, of a Labroid with two dorsals. 

Genus XVII. Novacula, Valenc. Preoperculum scaly under 
the eye, with the mandible more ascending in other respects, like 
Xyrichthys. Genei'ally the first two dorsal rays are somewhat de¬ 
tached from the others, and connected to them by basal membrane 
only. Six species. 

Genus XVlIl. Cheilinus, Cuv. Lateral line interrupted under 
the eud of the dorsal. Lips thick; large, uniserial, conical teeth 
on the jaws. Large scales on the cheek ; scales of the body broad 
and thin, advancing on the base of the caudal, but leaving the 
dorsal and anal naked as in Labrus. Splanchnology also as ia that 
genus, but the bones are green in some, if not in all the species, 
like those of Belone, Twenty-four species. 

Genus XIX. Ch.erops, Riipp. Both jaws armed with similar 
tapering stripes of teeth, succeeded posteriorly by small tufts of 
teeth ; four stout conical canines in front of each jaw. Thick lips. 

Scales of the operculum and preoperculum of moderate size; on 
the body the scales are larger. Lateral line interrupted. Spines 
of the dorsal and anal strong and pointed, Java. 

Genus XX. Cirrhilabrus, Schleg. A toothed preoperculum ; 
an interrupted lateral line. Scaly gill-cover, Ventrals prolonged 
into filaments. Branchiostegals five. 

Genus XXI. Epibulus, Cuv. Protractile mouth, the mechanism 
of which differs from that of Coricus, The nasal pedicels of the 
premaxillaries play in grooves of the skull, and reach back to the 
occiput, while the descending branch is attached by a long ligament 
to the lower end of the maxillary bone, and, consequently, when the 
mouth opens, draws forward that end of the maxillary together with 
mandible, which is also connected to the same end of the maxillary. 

The hypotympanic and mesotympanic unite to form a lever, and 
assist in this movement. The scales are very large, and cover the 
cheeks, but are there embedded in the skin, and the face is naked. 

The large jaws, with the projection of the hypotympanic and angular 
portion of the mandible, give a peculiar aspect to the fish which 
otherwise resembles a Glyphisodon. Branchiostegals five. Lateral 
line interrupted. One species. 

Genus XXIT. Scarus, Forsk. Labroids of oblong and rather 
massive forms, lateral line interrupted under the end of the dorsal, 
and recommencing lower down. Large scales extending to the gill- 
covers and cheeks. Jaws resemblingthose of Tetraodon, each divided 
into halves by a median suture. The teeth are incorporated*with 
the bone, and shine through the glazed surface in crowded quin- 
cuncial order ; the oldest form the trenchant border of the jaw, and 
as they are worn away they are succeeded by the lower ranks, new 
pulps developing at the base of the jaw to keep up the succession. 

In some species the quincuncial surface is even and polished, in 
others it is granular from the prominence of the crowns of the teeth, 
and in some a few pointed canines protrude from the angle of the 
upper jaw, or from other parts of it. Pharyngeal teeth trenchant 
and standing up like verticle tiles, producing in the using, narrow, 
projecting ellipses of dentine surrounded by enamel; the base of 
each tooth is osteodentine, and it is bound to the others by cement. 

Each of the superior pharyngeals carries t%vo or three longitudinal 
ranges, the number varying with the species; the single under 
pharyngeal is fixed by a thin vertical plate in the angle formed by 
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Classifica- the last pair of branchial arches, and rests upon the lateral processes 
tioD — -Ana- of the coracoid. Its concave surface, studded with compressed teeth 
canths. in quincunces, receives and acts against the upper pharyngeal dental 
V j - ^ y plates ; the length of these plates increases with age. On each side 
of the inferior pharyngeal there are two mucous sacs, papillose 
within. Stomach without a caecum, and no pancreatic caeca. Gene¬ 
ral aspect, except in respect of the teeth, that of Cheilinus, generally 
with a higher body than Labriis or Julis, Isinety species. 

Genus XXlll. Callyodon, Gronov. Scart, whose anterior teeth 
are tiled in many rows, the lateral ones of the upper jaw being 
pointed and scattered, while wilhin the jaw there is a row of much 
smaller ones. Figure 56 represents the teeth of Callyodon chloro' 
lepis. Twelve species. 

Genus XXIV. Odax, Comm. Head and body elongated; snout 
pointed; lips swollen, and a fold from the cheek and preoperculum 
makes a posterior lip as in Labrus. Lateral line continuous, and 
composed of simple not branching tubes, as in Labrus. Teeth in¬ 
corporated with the jaw, but the compound dental pieces thus 
formed are thinner than in ScaruSj the jaws bulging less; pharyn- 
geals as in Labrus, with which they have more affinity than with 
Scarus. Eight species. 

Family IV.—AHBIOTOCID^, Agass. 

The general aspect of the fishes on which this family is founded 
is that of PomotiSj or of the higher bodied Sparidee ; they are com¬ 
pressed and oval, with middle-sized cycloid scales ; opercular pieces 
without spines or serratures. Branchiostcgals six. Lips moderately 
thick ; orifice of the mouth formed above by the premaxillaries, 
to the exclusion of the inaxillaries; both these bones somewhat 
protractile; teeth on the premaxillaries, mandible, and pharyngeals 
only, none on the vomer or palatines. By their entire gill-covers, 
they are farther removed from the Perch family than from the 
Sparoid.s, but the cycloid scales separate them from the latter, which 
have all ctenoid scales. By their thick lips they approach the 
Labroids, but differ in the construction of the mouth. ^1. Agassiz 
gives an interesting paper on this family in TroschePs Arch, fur 
Naturg., 1854. The name of Amhtoloca is deduced from the mode 
in which the young are produced, analogous to that of the Kan¬ 
garoos. The designation of Holconoti has also been proposed on ac¬ 
count of a naked stripe parallel to the hinder basis of the dorsal fin, 
Troschel remarks that this family is a peculiar one, nearly allied to 
the LabridcB cycloidei^ but that it cannot enter that group on account 
of the unusual structure of the gills. 

Genus 1. Ambiotoca, 


Order IV.—ANACANTHS. 

This order was indicated by IMiiller, and according to the 
characters which he assigns to it, as given in the table, the 
only difference tliat exists between it and the Acanthopteri 
is the absence of spinous or pungent rays in tlie fins; but 
many of the Gohiidee have also rays wholly flexible, and 
that family may be considered as furnishing links between 
the orders. Indeed, there are some forms which may, with 
almost equal propriety, be placed in either. The ventral 
fins, when present, are attached to the thorax or throat. 



Fig. 88. 

Maehocrium subducens. 

On the OphididcB we need not dwell, the members of that 
family being fishes of small size of little utility to man. The 
groups composing it liave been investigated by Dr Kanp 
of Darmstadt, and our table gives the results of his la¬ 
bours. Fig. 88 represents the Blachcerium subducens, an 



Fig. 89. 

Gytnnelis viridi^s 

Australian species, and fig. 89 Gymnelis vlridisy an inhabi¬ 
tant of tlie Arctic seas. 


Order IV,—ANACAXTHIXT, Mull. Classifica- 

Eudo-skeleton ossified ; exo-skeleton in some as cycloid, in others if 

as ctenoid scales. Fins supporled by flexible orjoinied rays; ventrals 
beneath the pectorals, or none, 8wim-bladder without air-duct in 
the GadidcBy absent in Ophididee, Kcheneidoe, Macrouridee, and 
Pleuronectidm. 

Sub-Order I.—APODES. 

Family L—OPlIlDll)^. 

Gatfits-like fish without ventrals. Body elongated, more or less 
dagger-like posteriorly; the tail surrounded without a break by 
the vertical fins. 

Genus I. Mach^rium, Rich. Anus at the termination of the 
first third part of the length of the fish. Body scaly. Mandible 
destitute of a barbel; uniserial, incisorial teeth on the jaws. Dorsal 
beginning somewhat behind the pectoral; anal occupj’ing two- 
thirds of the length of the body. Six branchiostegals. Lateral line 
ceasing under the tenth ray of the dorsal. Xo swim-bladder. Two 
species. 

Genus IT. Ophidium, Lin. Anus at the termination of the first 
third part, or of the half of the length of the fish. Body scaly. 

Two pair of barbels attached beneath the point of the glosso-hyal 
(or lingual) bone. A swim-bladder. Small sword-shaped fish, with 
lowly developed dorsal and anal fins, supporled by simple rays 
only. Air-bladder large and oviform, with three proper ossicles, 
the middle one of which is moved by a peculiar muscle. Six 
species. 

Genus III. Gymnelis, Reinh. {Cepolophis, Kaup.) Ophidia 
without barbels, and destitute of scales; resembling the proper OphU 
dia in the blunt head. The vomerine teeth do not project forwards, 
but lie deep in the palate. Anus situated in the fore pari of the 
fish. Pectorals and vertical fins moderately developed. They are 
distinguished from Fierasfer in that the anus is not in the pectoral 
region, but farther hack. The body also is less slim, and the tail 
not so much dagger-like. Two species. 

Genus IV. Fierasfer, Cuv. {Echiodon^ Thomp.; OxyheUsy 
Rich., Bleek.) Anus in the pectoral region. Vomer projecting 
forwards, with blunt or laterally compressed teeth. Seven branchi¬ 
ostegals. Xo scales. Three species. 

Genus V. Encheliopius, Mull. Ahrachial as well as apodal; 
anus behind the gills. Six branchiostegals. 

GADOIDS. 

This is a most important family, and the fisheries estab¬ 
lished for the capture of its various members have, more 
than any other tribe of fislics, been the means of forming 
great numbers of hardy and able seamen. Its members 
live in cold or temperate climates, and con.stitutea very im¬ 
portant article of fisliery. The greater nurnber are consi¬ 
dered wliolesome, and form a liglit and agreeable food,— 
the flesh separating easily by bulling into white flaky layers. 

The great sand-bank of Newfoundland is the most tanious 
station of the Cod fisheries, and is resorted to by English 
fishermen, who chiefly use the hook and line. The fish 
abound in this place probably on account of the great quan¬ 
tity of the smaller animals which serve as food, viz., mussels, 
clams, ScQ, 

3Iorrhun vulgaris, the common Cod {la 3Ioriie, Fr.; 

Kahlinu, Germ.), measures from two to three feet in length. 

The back is spotted with yellowish brown. It inhabits the 
whole Nnrlhern Ocean, and occurs in vast profll^ion. This 
fish dwells in salt water only. It is not found nearer the 
equator than the 40th degree of latitude. The weight of the 
common Cod varies from 12 to 80 or even 100 pounds. It 
is extremely voracious, and its digestive powers are seem¬ 
ingly very great. It feeds upon smaller fishes, such as 
Herrings, on JMollusca, Worms, and Crustacea, and even 
on the young of its own species. It has a strong, muscular 
stomach, and is said to possess the power of rejecting by 
the mouth substances, such as wood, &c., which it finds in¬ 
digestible. In spring it comes nearer the shore in order to 
deposit its spawn. This liappens in January in England, in 
February in Norway, Denmark, and Scotland, and in March 
in Newfoundland. One female is said to conlain foitr 
to nme millioriso^ eggs ! The most extensive Cod fisheries 
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Classifica- on our coasts are off the Western anti Shetland Isles, but 
tion—Ana- they arc still greater in more northern countries. The Cod 
canths. fished on the coast of Sweden since the year 1368 

by the inhabitants of Amsterdam. The English resorted to 
the fisheries of Iceland before the year 1415; and it is 
stated that in the year 1792, 200 French vessels, of a bur¬ 
den of 191,153 tons, were employed in the Cod fishery. 
Every year more than 6000 European vessels are engaged 
in this fishery. 

The flesh of the Cod has a good flavour, and may be 
easily preserved. The tongue, salted and dried, has been 
considered a great delicacy. The gills are preserved and 
used as bait. The liver is eaten, and of late years the oil 
it yields has brought a high price owing to its importance 
as a medicine. The swimming-bladder affords a very good 
isinglass. This important species constitutes a principal 
article of food to the inhabitants in some parts of Iceland, 
Norway, and other northern countries. In a dried state 
it is also much used in some papal kingdoms of the south. 
In the neighbourhood of the Isle of Man, and elsewhere, 
there is a variety of the Cod named the Red or Rock Cod, 
the skin of which is of a brightish vermilion colour. Its 
flesh is much esteemed. 

Morrhua ceglejimts^ the Haddock {TEgreJin^ Fr.; Scholl- 
Jischf Germ.), is as well known, and almost as important,as the 
Cod in this country; it is of a smaller size, usually eighteen 
inches long. The back is brown, the belly silvery, and the 
lateral line black. There is a blackish spot behind the 
pectoral fin, which tradition assigns to the impression of St 
Peter's finger and thumb, when he took the tribute money 
out of the mouth of a fish, the inventors of the legend never 
adverting to the improbability of a marine fish living in the 
fresh-water lake of Gennesaret. The Haddock is found, 
like the Cod, in the Northern Ocean, but does not enter 
the Baltic. It annually approaches the British shores in 
February and March, in order to deposit its spawn. The 
regularity with which it reappears in some districts, on a 
stated day, is quite remarkable. On the coast of York¬ 
shire, since the year 1766, it has made its annual appear¬ 
ance on the 10th of December. To this place it comes in 
such numbers as to form an immense shoal 3 miles broad, 
and extending 80 miles in length—from Flaniborough Head 
to the mouth of the Tyne. It is in autumn that they visit 
the shores of Holland and East Friesland, and the neigh¬ 
bourhood of Heligoland. The Haddock frequents our 
coasts during the greater part of the year, although the 
largest are taken in the winter. Its flesh is generally best 
in the months of May and June, and is greatly superior on 
the east coast of Scotland than when taken in the southern 
parts of the English Channel. On the coast of Hampshire 
it is a very inferior fish. 

Morrhua callarias, the Dorse, is smaller than the Had¬ 
dock, resembles the Whiting in taste, and is by many con¬ 
sidered to be the best fish for the table of all this family. 
It is in great request on the coasts of the Baltic. It fre¬ 
quents the mouths of large rivers, and ascends them with 
the salt tide in June. The Morrhua lusca and barhatUy 
Bib and Whiting Pout, are considered by one so well ac¬ 
quainted with the British fishes as Mr Yarrell, to be but one 
species, and are well known on the English coast, being 
brought in considerable quantities to the market. They are 
in best condition for the table in November and December. 

Merlangus vulgaris^ Whiting (J/er/aw, Fr.), is valued on 
account of its abundance, and the wholesomcncss and fine 
flavour of its flesh. Its fishery lasts the whole year, but is 
most jdentifik) in January and February, and is generally 
carried on within a mile or two of the sliore. Merlangus 
carbonarius^ Cole-fish {Kohlfisch, Germ.) Tlie flesh ol 
the young is rather delicate; that of the adult is somewhat 
leathery, but it is used when salted and dried, like the Cod. 
This is the Podlet/^ Silloch^ Cuddg^ &c., of our coasts. The 


young swarm along the British shores, and form a frequent Classifica- 

sustenance of the lower orders of the Western Highlands 6°*^— Ana- 

On one occasion we killed 33 dozen with the rod in a few 

hours, using a line with 6 small flies. By giving the line 

one or two additional turns through the water, wc frequently 

pulled 6 ashore at once. It even constitutes an important 

article of exportation from our northern coasts. In Norway 

the poor feed upon it; and oil is made from its liver. The 

adult fish is taken principally in summer; it dc]iosits its 

spawn in this country in February and IMarch. The Coal- 

fish is found in the North Atlantic and Pacific Oceans; 

and sometimes, though very rarely, in the Mediterranean 

Sea,—for example, near Nice. Merlangus pollachius, the 

Pollock or Pollack, about 18 inches long; re'sembles 31, 

carbonarius in its general form. Its flesh is considered 

better than that of the Coal-fish, and inferior only to that 

of the Dorse and Whiting ; it inhabits the Atlantic, and 

is gregarious. It is commonest on the coasts of Norway 

and the north of England, and sometimes occurs in the 

Mediterranean in winter. It is easily caught with a white fly. 

Of the 3lerluccius vulgaris^ or Common Hake, great 
numbers are taken in the ocean, and in the Mediterranean. 

On the coasts of the ^lediterranean it is called Merlan or 
Whiting; and, w hen dried, it receives in the north the 
name of Stock-fish, in the same way as the Cod. It is said 
to be very abundant in the Bay ef Galway, on tlie west of 
Ireland, and at Penzance in Cornwall. The flesh is white 
and flaky, and its liver is considered a delicacy. 

The Brosmins vtdgaris^ Tusk, or Torsk, is common in 
the Shetlind seas, but seldom comes so far south as the 
Firth of Forth. It is a most excellent fish for the table 
when newly caught, being far superior to the Cod, but rarely 
appears in the southern markets. It cures well. J/o/m, 
or Lota molan^ is the only fresh-water fish of this family 
which exists in England, and is very local, being confined 
to a few rivers mostly of the midland counties. It is named 
the Burhot and Coney-fish, and its flesh is said to be good. 

One, or perhaps two species frequent the northern waters of 
the American continent, but their flesh, though wholesome, is 
lightly esteemed in a country which abounds in Coregoni and 
Trout of the richest flavour. The roe, which is remarkable 
for the smallness of its eggs, makes a substantial bread when 
pounded and mixed with a proportion of flour. The Ame¬ 
rican fish is named Methy, and furnishes names for many 
rivers and lakes of that country. It is voracious, and feeds 
much on fi'esh-water Cray-fish. 

The Gadoid family is scarcely known near the equator, 
but reappears again in the higher southern latitudes in the 
same generic forms though differing in species, and doubt¬ 
less fisheries of these useful fishes will hereafter be esta¬ 
blished on the Australian coasts, when the submarine sand¬ 
banks come to be known, and the increase of population 
raises a greater demand for fish. The subjoined woodcut 
represents the Lota breviuscula from the Bay of Islands, 

New Zealand. 



Tig. 90. 

Lota breviuscula. 


Sub-Order II.—TUORACICI. 

Family I.—GADIDiE. 

Body moderately elongated. Scales small, soft. Head naked. 
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Classifica- No spines in the fins. Jaws and front of the vomer with pointed 
tion—Ana- teeth, of unequal height, producing carddike or raduliform patches, 
canths. Branchiostegals seven. One or more dorsal fins. Stomach capa¬ 
cious, ca’cal; pancreatic cmca numerous. A large air-bladder with 
strong walls,often denticulated at the sides; a large branch of the 
caeliac artery perforates the fibrous coat of the air-bladder, and 
divides into a dense network inclosing long corpuscles with fine 
villiform processes, producing together one of the organs named 
vaso-ganglion, which exists in the air-bladders of many other 
fishes. 


ANALYTICAL TABLE OF THE GADIDjE (Dum.) 


Dorsal single. 

Vertical Jins separate .. 

Vertical Jins united . 

Dorsals several. 

Dorsals two. 

Barbels three; one rostral.. 
Barbels one. 

Jugulars of many rays . 

Jugulars of one forked ray. 

Barbels none; one anal.. 

Dorsals three. 

Anals two. 

Barbels conspicuous . 

Barbels none . 


Brosmius 7. 

Brotula 8. 

JlOTELLA 6. 

Lota 5. 

PllYCIS 10. 

Merluccius 4. 


Gadus L. 1 
Morrhua C. j 
Merlangus 3. 


Genus 1. Gadus, Linn, partim. {Morrhua, CuyS) Three dorsal 
fins; two anals; a symphysial mandibular barbel. 

Genus II. Gadiculus, Guich. Keserables Morrhua in the fins, 
but the barbels are wanting, as in Merlangus. Body elongated, 
compressed. Head small, scaleless; jaw teeth pointed, ranged in 
many rows. Chiefly distinguished by the bigness of the eyes, and 
the want of vomerine teeth; the mandible projects a little. Al¬ 
giers. 

Genus III. ^Merlangus, Cuv. Oadi, without barbels. 

Genus IV. ^Merluccius, Cuv. Two dorsal fins; one anal fin. 
No barbels. 

Genus V. IjOta, Cuv. Two dorsal fins ; one anal fin. Barbels. 

Genus VI. Motella, Cuv. Number of fins as in Lota, but the 
first dorsal scarcely perceptible. 

Genus VI1. Brosmius, Cuv. A single long dorsal reaching 
very near to the caudal. 

Genus VIII. Brotula, Cuv. Vertical fins uniting at the end 
of the tail to form one pointed fin. 

Genus IX. Ateleopus, Schleg. Snout very thick over the 
mouth, which is protrusive beneath. A band of card-like teeth 
above and below ; vomer and palatines toothless. Ventrals on the 
throat one-rayed; a small dorsal over the pectorals; anal very long; 
caudal small. Japan. 

Genus X. Phycis, Artedi, Schneid. Ventrals of a single ray, 
Avhich is often forked. Head large. A symphysial mandibular 
barbel. Two dorsals, the second one long. 

Genus XI. Raniceps, Cuv. Head more depressed than in other 
genera of this family. Anterior dorsal almost concealed in the 
thickness of the skin. 

Genus XII. Bythites, Rein. Body compressed, thicker an¬ 
teriorly. Profile of head bluntly rounded. Tail ensiform, tapering 
to a point. Scales minute, round, imbricated. Lateral line inter¬ 
rupted over the anus. Teeth acute on the premaxillaries, mandible, 
vomer, and palatines. Branchiostegals eight, the membranes uniting 
under the isthmus with a free edge; gill-openings very large. 
Ventrals jugular, of one filiform ray, each very long; vertical fins 
united, without any distinction of the caudal; rays jointed, divided. 
A very thick, conical, three-pointed papilla projected backwards 
behind the anus. No pneumatic tube to the air-bladder. One 
species. 


MACROURIDS. 

This family consists of a single genus, which stands next 
to the Gadoids in tlie Regm Animal, and certainly has many 
portions of structure of a similar character, particularly 
the turning down of the edge of the suborbitars, but these 
bones are much more developed than in Gadus, and their 
reverted plates appear on the surface of the cheek covered 
with rough scales. The IMacrourids are inhabitants of deep 
water like most of the Gadoids, and have not been disco¬ 
vered near the equator, though they exist in both the north¬ 
ern and southern hemispheres, and in the Pacific as well as 


Atlantic divisions of the ocean. Figures 30, 32, 33, and Classifica- 
34 represent the scales of several Macrouri, remarkable for^^o*^— 
their discal spines, but differing from the ciliated scales 
named Ctenoid. The subjoined woodcut represents il/a- 
crourxis australis* 



Fig. 91. 

Macrourus australis. 

Family II.—MACROURlDAil. 

Turbinals largely developed, forming, by apposition of their 
plates, a thin, high, mesial crest, and a lateral wing-like process on 
each side; these, in conjunction with the reverted plate of the pre- 
orbitar, support a more or less elongated snout, which is generally, 
perhaps always, acute. Body highest and fullest at the pectoral 
region, compressed and dagger-shaped posteriorly, or tapering to 
an acute point. Ventrals, pectorals, and first dorsal, in a vertical 
line; first dorsal short and high; anal and second dorsal long and 
even, uniting at the point of the tail without any distinction of 
caudal. Anus in the anterior quarter of the fish. Teeth fine, villi¬ 
form on the jaws; palatines, vomer, and tongue edentate; mouth 
horizontal, inferior behind the projecting snout; premaxillaries 
forming the border of the upper jaw, and protractile directly down¬ 
wards, their long pedicels moving under a vault formed by the 
turbinals ; maxillaries behind the premaxillaries, gliding partially 
under the reverted edge of the preorbitar. Scales studded with 
acute spines, varying in form and number with the species. Eye 
large ; head encased by the scaly surfaces of muciferous bones. 
Branchiostegals six. Stomach globular; numerous pancreatic 
caeca. 

Genus I. Macrourus, Bloch. (Lepidoleprus, Risso.) Nine 
or ten species in the temperate and colder seas of the northern and 
southern hemispheres. 


REMORA FAMILY". 

The EcheneidideB stand in CuvieFs Regne Animal next 
to the Discoboles, but ]\1 filler has transferred the latter to 
Gohiidee, making them a subordinate tribe under the appel¬ 
lation of Cyclopodi, and associating with them generally the 
fishes that have disks which can be used as suckers. 1 Bo¬ 
naparte places tlie Evheneides as a group subordinate to bis 
Gadi. The absence of spinous rays seems to point out the 
Anacantliini as iheir most appropriate order, but the same 
reason miglit bring several Gobioid genera with them. One 
species, however, of Echeneis has bony compressed rays in 
the pectoral, terminated by a little crenulated disk, and some 
have considered the disk on the liead in tliis genus to be 
a modified first dorsal fin. 

The extraordinary power possessed by this fish (Echeneis 
remora), of adhering tenaciously to any flatfish surface, was 
known to ancient writers, as well as to the curious inquirers 
of modern times. Pliny luxuriates upon it with his usual 
discursive verbosity, and the reader may possibly be amused 
by Pliilemon Holland’s translation of the passages in ques¬ 
tion :—Having so far proceeded in the discourse of na¬ 
ture’s historic, tliat I am now arrived at the very height of 
her forces, and come into a world of examples, I cannot 
chuse but in the first place consider the power of her ope¬ 
rations, and the infinitiiesse of her secrets, which offer them¬ 
selves before our eyes in the sea: for in no part else of this 
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Classifica- universal frame is it possible to observe the like majestie 
tion—Ana- of nature : insomuch, as we need not seeke any fartiier, nay, 
^canths. ought not to make more search into her divinitie, lon- 
sidering there cannot be found any thing equall or like unto 
this one element, wherein she hath surmounted and gone 
beyond her own selfe in a wonderfull number of respects. 
For, first and foremost, is there any thing more violent than 
the sea; and namely when it is troubled witi) blustring 
winds, whirlepnfts, storms, and tempests; or wherein hath 
the wit of man been more employed (seeke out all parts of 
the known world) tlian in seconding the waves and billows 
of the sea, by saile and ore ? Finally, is there ought more 
admirable than the inerrable force of the reciprocal! tides 
of the sea, ebbing and flowing as it doth, whereby it keep- 
eth a current also, as it were the stream of some great 
river ? 

‘‘ The current of the sea is great, the tide much, the 
winds vehement and forcible ; and more than that, ores 
and sailes withall to help forward the rest, are mightie and 
powerful I: and yet there is one little sillie fish, named 
Echeneis, that checketh, scorneth, and arresteth them all. 
Let the winds blow as much as they will, rage the storms 
and tempests what they can, yet this little fish commaundeth 
their furie, restraineth their puissance, and, maugre all their 
force, as great as it is, compelleth ships to stand still: a thing 
which no cables, be they never so big and able as they will, 
can perform. She bridleth the violence and tameth the 
greatest rage of this universall world, and that without any 
paine that she putteth herselfe unto, without any holding 
or putting backe, or any other meanes save only by cleav¬ 
ing and sticking fast to a vess^ll: in such a sort as this one 
small and poore fish is sufficient to resist and withstand so 
great a power both of sea and navie, yea and to stop the 
passage of a ship, doe they all what they can possible to the 
contrarie. What should our fleets and armadoes at sea 
make such turrets in their decks and foreca.stles ? what 
should they fortifie their ships in warlike manner, to fight 
from them upon the sea, as it were from mure and rampier 
on firme land ? See the vanitie of man ! alas, how foolish 
are we to make all this adoe ? When one little fish, not 
above half a foot long is able to arrest and stay per force, 
yea, and hold as prisoners, our goodly tall and proud ships, 
so well armed in the beakehead with yron pikes and brazen 
tines; so offensive and dangerous to bouge and pierce any 
cnemie ship which they doe encountre. Certes, reported 
it is, that in the naval battaile before Actium, wherein 

and Cleopatra the queene, were defeited by Angus* 
iuSy one of these fishes staled the admirall ship wherein M* 
Antonins was, at what time as he made all the hast and 
meanes he could devise with help of ores to encourage his 
people from ship to ship, and could not prevaile, untill he 
was forced to abandon the said admirall, and go into ano¬ 
ther galley. !RIeanwhile the armada of Augustus Casar^ 
seeing this disorder, charged with greater violence, and 
soone invested the fleete of Antonie, Of late dales also, 
and within our remembrance, the like happened to the roiall 
ship of the Emperor Cains Caligula^ at what time as he 
rowed backe, and made saile from Astura to Antium ; when 
and where this little fish detained his ship, and (as it fell out 
afterward) presaged an unfortunate event thereby : for this 
w'as the last time that ever this emperour made his returne 
to Rome : and no sooner was he arrived, but his own soul- 
diours in a mutiniefell upon him and stabbed him to death. 
And yet it was not long ere the cause of this wonderfull 
stale of his ship was knowne : for so soon as ever the vessel 
(and a galliacc it was, f urnished with five bankes of ores to 
a side) w^as perceived alone in the fleete to stand still, |)re- 
sentlie a number of tall fellows leapt out of their ships into 
tlie sea, to search what the reason might be that it stirred 
not; and found one of these fishes sticking fast to the very 
helme ; which being reported unto Cains Caligula^ he 


fumed and fared as an emperour, taking great indignation Classifica- 
that so small a thing as it should hold him back perforce, 
and check the strength of all his mariners, notwithstanding ^ ^ 

there were no few^er than foure hundred lustie men in his 
galley that laboured at the ore all that ever they could to 
the contrarie. But this prince (as it is for certain knowne) 
was most astonied at this, namely, that the fish sticking only 
to the ship, should hold it fast; and the same being brought 
into the ship and there laid, not wwke the like effect. They 
who at that time and afterward saw the fish, report that it 
resembled for all the w'orld a snaile of the greatest making: 
but as touching the form and sundrie kinds thereof, many 
have written diversly, wffiose opinions 1 have set downe in 
my treatise of living creatures belonging to the waters, and 
namely in the |)articular discourse of this fish : neither doe 
T doubt but all the sorte of fishes are able to doe as much: 
for this we are to believe, that Pourcellans also be of the 
same vertue, since it was well knowne by a notorious ex¬ 
ample, that one of them did the like by a ship sent from 
Periander to the Cape of Gnidos: in regard whereof, the 
inhabitants of Gnidos doe honour and consecrat the said 
Porcellane within their temples of Venus, Some of our 
Latin writers do call the said fish that thus staieth a ship, by 
the name of Remora.” 

Another species, Echeneis naucratesy Linn., commonly 
called the Indian Remora, has usually twenty-two plates 
upon the head. In its habits it resembles the preceding; 
but it seems to be more frequent in the seas of India and 
America than in those of Europe. The manuscripts of 
Commerson, as quoted by Count Lacepede, inform us that 
it is common along the coasts of Mosambique, where it is 
made use of in a singular w'ay for the purpose of catching 
turtles. A ring is first fastened round its tail, and then a 
long cord is attached to the ring. When thus accoutred, 
the fish, placed in a vessel of sea-water, is carried out in a 
boat; and as soon as the fishermen perceive a sleeping 
turtle, they row gently towards it, and throw the Remora 
into the water, with a sufficient length of cord. It seldom 
fails speedily to attach itself to the unconscious turtle, which 
by the tenacity of its adherence is immediately drawn to¬ 
wards the boat and captured. 

Family III.—ECHENEIDID^, Bonap. 

Remarkable and peculiar in having a flat head occupied on the 
dorsal aspect by a laminated disk that forms an adhesive sucker by 
which the Echeneis can attach itself to ships or other fishes, most 
commonly to the large Sharks. Body elongated, tapering much 
towards the tail; scaly. Dorsal single, malacopterous opposite to 
the anal. Eyes lateral. Mouth small, horizontal; mandible pro¬ 
jecting ; teeth on the premaxillaries and mandible villiform or 
fine card-like; a row of hair-like teeth on the edge of the max- 
illaries, which form the sides of the upper jaw ; villiform teeth on 
the front of the vomer and the surface of that bone, and of the 
tongue rough. Branchiostegals eight. Stomach caecal, large; a wide, 
short intestine; no air-bladder. The laminae of the disk are spin¬ 
ous on the edges, the spines being in most species very short and 
slender; the number of laminae varies in different species. 

Genus I. Ecueneis, Linn. 


FLOUNDER FAMILY. 

Thongb the Plenronectidce do not require the same ar¬ 
maments for deep-sea fishing tliat the Gadoids do, yet they 
are of great importance to our maritime population, and 
give employment to large bodies of fishermen at most parts 
of the coast. These fish abound in comparatively shallow 
water, where the bottom is sandy, though some of the 
largest, as the Turbot and Holibut, are taken further out to 
sea. As they feed habitually at the bottom, tlie Flounders 
are chiefly captured by trawlers. Mr Yarrell states that 
London alone pays L.lo,000 a-ycar to tlie Danes for lob¬ 
sters to make sauce for the Turbots brought to the London 
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Classifica- market, uhicli amount, according to the same autliority, to 
tion 88,000 in a season. Pennant lias particularly described the 
terous^' extensive Turbot fishery at Scarborough. Tliere are three 
Fishes. fishing-boats, each man having three 

lines, and each line 280 hooks. All the nine lines are fas¬ 
tened together, and then extended to about three miles in 
length ; they are laid across the current, and are allowed to 
remain for six hours before they are hauled in. This fish is 
called the Water or Sea Pheasant, by the French common 
people, on account of its fine flavour. 


Family IV.—PLHHRONECTtD^. 

Peculiar among fishes in showing a want of .symmetry in the 
head, the eyes being turned to that side, which is uppermost when 
the anima) swims, and is always darker-coloured than the other 
side. Body extremely compressed, so that the ventral and dorsal 
aspects are mere edges, the sides forming disks, round, oval, ovate, 
or elliptical, differently coloured, the paler one simulating the 
belly, and being beneath in the usual position of the fish. Dorsal 
extending along the whole back, and in some running forwards to 
the nostrils; anal fringing in the sam eway the ventral edge; jaws 
and ventrals generally unsymmetrical, being smaller on the pale 
side. Branchiostegals six. The presphenoid is twisted to one side, 
and the mid-frontal is one of the most distorted bones in the cra¬ 
nium of these fishes. There is no want of symmetry in the spinal 
column and its processea posterior to the scapular arch; the inter- 
neural and interhaemal spines are in pairs, supporting one dermo- 
neural or dermohsemal spine. No air-bladder. 

ANALYTICAL TABLE OF THE PLEURONECTID^E (Dum.) 


Body rhomboidal. 

Dorsal over the eyes which are dcxtral. 

Teeth broad, trenchant. Platessa 1. 

Teeth viltiform. HippogloSSUS 2. 

Dorsal over the upper lip ; eyes sinistral . llnOMBUS 3. 

Body oval, or much elongated. 

Pectorals very distinct^ on both sides . Sole A 4. 

Pectorals distinct on one side only . AlONOClllU 5. 

Pectorals wanting. 

Vertical fins separated. AcniRUS 6. 

Vertical fins united. Plagiusa 7. 


Genus F. I^latessa, Cuv. Obtuse, trenchant, uniserial teeth on 
the jaws ; most frequently pavement-like teeth on the pharyngeals. 
Dorsal not coming further forward than the centre of tlie upper 
eye ; caudal separated by intervals from the dorsal and anal. Form 
rhomboidal. Kyea generally on the right side. Pancreatic caeca 
three, small. 

Genus 11. Hippoolossus, Cuv. Fins of Platessa^ with gene¬ 
rally a more oblong form. Teeth card-like, often strong and 
pointed on the jaws and pharyngeals. 

Genus 111. Kuombu.s, I'uv. Teeth on the jaws and pharyngeals 
villiform, or card-like, as in IlippoglossuSy but the dorsal comes 
forward to the border of the upper jaw, and extends like the 
anal to near the caudal. Eyes for the most part on the leftside. 

Grnus l\^. Solea, Cuv, Mouth curved and turned almost 
wholly to the blind side of the head ; teeth situated on that side 
only, finely villiform ; form oblong ; snout round, and almost always 
advancing before the mou' h. Dorsal commencing at the mouth and 
extending like the anal to the caudal. Lateral line straight. Blind 
side of the head often garnished with cutaneous shreds like villi. Fn- 
testine long, often doubled ; no pancreatic caeca. In some the caudal 
is not distinct from the other two vertical fins. These form the 
genus Drachirus of Swainson, or SynapUtra of Cantor. 

Genus V. Monochiu, Cuv. destitute of a pectoral on the 

blind side, or having merely an almost imperceptible vestige of one, 
the pectoral on the side of the eyes being very small. 

Genus VI. Aeiiiuus, Lacep. Abrachial Soles, with the vertical 
fins distinct. 

Genus VIF. Plagusia, Brown. Abrachial Soles, with the ver¬ 
tical fins united. 


Order V.—ACANTHOPTEROUS FISHES. ! 


pcratiire, depth, altitude above tlie sea, or other circum¬ 
stances. There is certainly some connection between the 
ciliated scales with which the great majority of fishes of this 
order are clothed, and the spinous terminations or serrated 
edges of many of tlie bones of the head and slioulder which 
appear on the surface, and assume more or less the condi¬ 
tions and functions of dermal productions. The ctenoid 
scale, however common it may be in the order, is not uni¬ 
versal, and the first family, the Uranoscopes have chiefly 
cycloid scales. Tlie absence of a pneumatic tube to tlie air- 
bladder is jierliaps a more constant character, bnt the viscus 
itself is not always present. The ventral fins are, wlien 
they exist, placed, in the majority, near the pectorals. 


Order V.-ACANTHOPTERI, Miill. 

Endo-skeleton ossified ; exo-skelcton aa ctenoid scales. Fins with 
one or more of the first rays unjointed or inflexible spines ; ventrals 
in most beneath or in advaoce of the pectorals. Swim-bladder 
without air-duct. 


URANOSCOPID^. 

The Uranoscopes are remarkable for their power of raising 
their eyeballs out of their sockets, and of retracting them 
again within the level of the orbits. They frequent the 
bottom of the sea, and, like many ground fish, some of tliem 
have organs of touch developed in form of barbels, and 
they have also a peculiar membranous filament under the 
tongue, wliicli they can protrude at pleasure. The JNIedi- 
terranean Uranoscope was named Agnus and Calliongmus 
by the ancient Romans, and Pliny says that the same fish 
was called Callionymus and JJranoscopus, Aristotle re¬ 
marks correctly that the gall-bladder of this fish is attached 
to the riglit lobe of the liver, and is of greater size than in 
other fishes; and the dramatic poets referred to it proverbi¬ 
ally when alluding to an angry man. Its gall was supposed 
to have some power of rendering the sight more clear, of re¬ 
moving deafness, and of depressing the fungus growths of 
old sores. The species are more numerous in the Australian 
seas than in any other quarter of tlie ocean. Trachimts 
has some resemblance in external characters to the Sclcro- 
genidee^ especially in the simplicity and thickness of the 
lower pectoral rays, and in the projection of the tips of the 
anal rays beyond the membrane, but tliey are distinguished 
by the second suborbitar not crossing tlie clieek to the ])re- 
operculiim. The Uranoscopes, indeed, make an approach 
to this peculiar structure, bnt in tliem the suborbitar articu¬ 
lates witli the upper limb of the preoperculum, and does 
not buttress its angle, as in the true Sclerogenids. The pro¬ 
jecting tips of the anal rays occurring in many ground 
fishes are seemingly organs of toucli. The family gene¬ 
rally, as here assembled, corresponds with Cuvier’s group 
of Jugular Percoids, but we have brought into it Hemero^ 
ccetes^ which is placed at the end of tlie Gobioids, next Cal- 
Uoni/mus^ in the Histoire des Poisso?is, and also an Aus¬ 
tralian fresh-water genus Gadopsis not described in that 
work. The internal structure of several of tlie genera must 
be investigated before tlie correctness of this grouping can 
be ascertained. None of the family are of importance as 
articles of food. The woodcut No. 46 represents Uranosco- 
pus 7?iacropggus, an Australian species, wliicli has no first 
dorsal ; the head of Bovichthgs is represented by No. 45, 
drawn to show the branching mucoducts; a scale of Ga¬ 
dopsis is shown by No. 26; and one from the lateral line 
of Hemerocoetes by No. 43. 


This order, the most extensive of all for the variety of 
forms and number of species, iuehides fishes under every 
condition that a fi^li can exist, whether it be with regard to 
the freshness or saltness ot the water it inhabits, its tem- 


Family L—URANOSCOPFD^. 

Trachinidoei Bonap. Ventrals composed of a spine and five 
jointed rays, situated before the pectorals (in TVic/iorfon and Sillago a 
little behind the pectorals). Scales cycloidy or wanting^ acanthoptery- 
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Classifica- gii. Anus generally before the.middle of the'fish, and the tail often 
tion— considerably longer than the body. One or two dorsals ; edges of the 
Acanthop- preorbitar and preopercular pieces entire ; not serrated ; sometimes 
terous ■ a strong spine from the surface of the operculum, or from the 
Fishes, shoulder. ^Mouth formed above entirely by the premaxillaries, 
with the maxillaries in the membrane behind them; teeth on the 
jaws and vomer; palatine teeth in S 9 me present, in others none. 
Hranchiostegals six or seven, rarely five. Abdominal cavity some¬ 
times prolonged past the anus; no air-bladder; caical stomach; 
pancreatic caeca three to twelve, or more, sometimes none (Hemero- 
coetus). 

Genus I. Trachinus, Linn. Head compressed ; a strong oper¬ 
cular spine. Villlfortn teeth on the jaws, on the anterior point of the 
vomer, on the fore end of the palatines, on the entopterygoid, on the 
pharyngeals, and on the short tubercles of the branchial arches. 
Cranium more or less rough, and the suprascapular finely denti¬ 
culated. A small spinous dorsal far forward, and not connected 
to the soft dorsal. Abdominal cavity of small extent. Four 
species. 

Genus 11. Percis, Bloch. Trackini, with the head more de¬ 
pressed and the spinous and soft dorsal joined; vomerine, but no 
palatine teeth; somewhat of a Labroid aspect. Some were described 
as Labri by Schneider, and Bloch named another Enchelyopus^ con¬ 
ceiving it to be a Gadoid fish. Cavity of the abdomen not exten¬ 
sive. Fifteen species. 

Genus III. Pinguipes, Cuv. The Lahroid aspect of this 
genus is striking. Lips thick, covering the strong, conical, and 
somewhat curved teeth. A single dorsal spinous in front, without 
a notch between. Vomerine and palatine teeth. Three species. 

Genus IV. Urano.scopus, Linn. Head large, cubical, bony, 
rough, and sculptured, depressed with the protractile eyes on the 
dorsal aspect. Mouth cleft vertically, so that the mandible forms 
the extremity when it is closed against the abbreviated snout. Sub- 
orbitars large, cuirassing the cheeks, but attached to the temples, and 
not forming a fulcrum to the spinous preoperculum as in the Sclero- 
genidcB. Scales small, cycloid. I^^ominally two dorsals, but some 
species want the spinous one. A humeral spine, which in some is 
large and crenated. Some have a barbel at the symphysis of the 
mandible externally, and some have a filament under the tongue 
within the mouth. Branchiostegals six. Stomach caccal; pancrea¬ 
tic caaca numerous (twelve). Seventeen species. 

Genus V. Bovichthys. External aspect of Oottiis. Head large, 
depressed, rounded, with large eyes near the dorsal plane. Mouth 
terminal; villifurra teeth on the jaws, vomer, and palatines, the 
outer row on the jaws being thicker and taller. Ko scales. Skin 
very porous, raucoducts disposed in branching lines on the head, 
and strongly prominent along the lateral line. Branchiostegals 
seven. Fins large, the two dorsals contiguous; five lower pectoral 
rays, and all the anal rays, except the tw’o posterior ones, simple 
and projecting beyond the notched membrane ; the pectoral re¬ 
sembling that fin in Cottiis, and the anal that of Trachinus. Oper¬ 
culum ending in a large flat spinous point, clothed with skin ; no 
other particular armature of the head; a curved spine from the front 
of the operculum being quite hidden by the soft parts. 

Genus VI. Percophis, Cuv. A long slender fish resembling 
SphyrcEna. Head pointed ; mandible prominent; teeth strong, 
curved ones in front of villiform bands in the jaws ; teeth alsu on 
the vomer and palatines. Anus at the end of the anterior third of 
the whole length. First dorsal posterior to the base of the pectorals 
at a little distance from the long soft dorsal; anal longer than the 
latter. A small opercular spine. Branchiostegals seven. Scales cili¬ 
ated. Abdominal cavity prolonged to a considerable distance be¬ 
yond the anus; stomach caecal. One species. 

Genus VII. Hemeroccetes, Cuv. Form elongated, slender, 
roundish, tapering but slightly towards the tail, with a long even 
dorsal and anal separated from the caudal. Dorsal rays all simple 
and jointed ; anal rays branched at the tips, like those of Trachinus ,* 
ventrals before the pectorals of one spine and five jointed rays. 
Head depressed ; eyes large, prominent, partly on the dorsal aspect, 
near together ; mouth protractile, and when thrust out the upper 
ends of the maxillaries project upw'ards like spines. Branchioste- 
gal.s seven. Teeth setaceous, in villiform bands on the premaxil¬ 
laries, mandible, anterior corners of the vomer, pharyngeals 
above and below, and palatines. Tongue and isthmus of the gills 
smooth. Head unarmed, together with the body, scaly. A row of 
pores on the preoperculum. Stomach ccecal ; intestine short, making 
but one flexure ; no pancreatic caeca. One species. 

Genus VIII. Gadopsis, Rich. Aspect of Gat/us. Scales cycloid, 
extending to the cheeks and gill-covers. A single dorsal with spin¬ 
ous rays in front; anal with three spinous rays; one bifid, jointed 
ventral ray without a spine, situated far forward on the throat. 
Head unarmed. Branchiostegals six. Teeth card-like on the pre- 
raaxillaries, vomer, palatines, and mandible. A fresh-water Aus¬ 
tralian fish. 
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Genus IX. Aphritis, Cuv. and Valenc. Body elongated. Dorsals 
two, separated. Mouth rather small; close, short, villiform teeth on 
the jaw's, palatines, and chevron of the vomer. The absence of 
strong-pointed teeth distinguishes this genus from Percophis j the 
presence of palatine teeth separates it from Percis, and the two dor¬ 
sals from Qadopsis ; the scales appearing to be ciliated when viewed 
through a lens rather throws a doubt of the propriety of placing the 
genus in this group. Branchiostegals six. Stomach csecal; four 
pancreatic caeca. A fresh-water Tasmanian fish. 

Genus X. Trichodon, Stel, General aspect of Uranoscopus. 
Five preopercular spines; operculum ending in a flat point. Head 
flat above ; mouth descending almost vertically, and, when shut, hav¬ 
ing the mandible in front; eyes lateral, not on the dorsal aspect as in 
Uranoscopus. No scales. Ventrals thoracic. Cheek not cuirassed 
by the suborbitars ; teeth in card-like bands (individually slender, 
pointed, and recurved) on the jaws and front of the vomer, but the 
palatines are toothless, as is also the tongue. Two dorsals separated 
by a short interval; several of the lower pectoral rays simple. 
Pive branchiostegals. One species. 

Genus XI. Sillago, Cuv, AcantAojotm, with along conical head 
and rather depressed snout, terminated by the fleshy lips of a 
small mouth. Two continuous dorsals, the second lung and low. 
Upper jaw somewhat protractile, and the mandible articulated con¬ 
siderably before the eye; teeth on the jaws villiform, with an outer 
row of conical ones. A villifurm band on the front of the vomer; 
preoperculum denticulated on the ascending edge, curving over the 
throat, so as nearly to touch its fellow. Six branchiostegals. Scales 
ciliated, covering the opercula, cheeks, and upper part of the head 
behind the eyes. Caecal stomach ; pancreatic caeca from two to 
four ; a large forked air-bladder. Ten species, Cuvier is uncer¬ 
tain about the proper position of this genus, but thinks that it is 
most allied to the Scicenidae with which it might be placed were it 
not for its vomerine teeth. It is put here at the end of the Urano- 
scopidce chiefly because no more eligible situation offers. 


PEKCOIDS. 

Few families of fish have bepn more Rally investigated by 
ichthyologists than this one, yet the vast number of spe¬ 
cies that belong to it is embarrassing to students, and the 
strong external characters which many possess liave with¬ 
drawn the attention from the more important varieties 
of structure, to slight serratures of the opercular bones, 
or tlie greater or smaller size of the scales on some parts 
of the head, and other slight modifieations of the sur¬ 
face, which are obvious to the eye indeed, and tlierefore 
useful for subdividing a genus containing many species, 
but are not of themselves sufficient to establish generic 
groups or other divisions of higher importance. These 
comparatively unimportant external characters have how¬ 
ever been too generally employed for this purpose, and the 
importance of the want of teeth on the roof of the mouth 
liaving been too rigidly insisted upon, as a variety of struc¬ 
ture of family rank, lias caused the wide separation of spe¬ 
cies nearly connected by aspect, habits, and general eonfbr- 
malion. Many Pereoids have been placed w’ith the Seise- 
noids merely because the minute teeth of the palate are 
early deeidiious. On the oilier hand, forms have been 
brought together by a few technical eharaelers which have 
comparatively little natural affinity, and an iehtliyologisc 
who is intimalely acquainted with ichthyie anatomy has a 
wide field before him where he may render great service 
by reducing the at present heterogeneous assemblages to 
more fitting order. In the mean time we shall, with a few 
exceptions, follow our principal authorities—Muller for the 
general arrangement, and the Hisioire des Poisso7is for the 
generic groups. We have found it convenient to intro¬ 
duce into our table, as distinct families, the Pereoids of 
Cuvier which have more or fewer branchiostegals than 
seven ; or whose ventrals vary in eomposition from the 
normal number of five articulated rays, or depart from 
their usual position in this family under the pectorals. The 
useful analytical table given in the Histoire des Poissons^ 
abbreviated by the removal of these groups, will remain as 
follows:— 
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TABLE OP GENERA. 

Two dorsalsf or one dorsal notched to its base. 

All the teeth viltiform. 

Perca, Lates, Enoploscs, Diploprion, Niphon, 
Labrax, CentuopomuSj Huron, Grammistes, 
Aspro, Ambassis, Apooon, Cnidon, Psammo- 
PERCA, PRIOPIS, illCROlCHTHYS, BOGODA, POMA- 
TOMUS. 

Canine teeth among the others. 

Cheilodipterus, Lucioperga, Etelis. 

A single dorsaU 

Canine teeth among the others. 

Serranus, Plectropoma, Diacope, Mesoprion, Ap- 

RION. 

Teeth all villiform. 

Centropristes, Grystes, Polyprion, Pentaceros, 
Acerina, Khypticus, xVulacocepualus, Apsilus, 
Glaucosoma. 



The common Perch {Perea Jluviatilis, Linn.), one of 
the most beautiful of the fresh-water fishes of Europe, is too 
familiarly known to require description. It inhabits both 
lakes and rivers, but shuns salt water. As an article of 
food it is still in some estimation, although the character 
given of it in that respect by Ausonius is higher than ac¬ 
cords with modern views. Tlie female deposits her ova, 
united together by a viscid matter, in lengthened strings, 
a peculiarity noted by Aristotle. The number of these 
eggs sometimes amounts to nearly a million. The Perch 
occurs over all Europe, and most of the northern districts 
of Asia. Pennant alludes to one said to have been taken in 
the Serpentine River, in Hyde Park, which weighed nine 
pounds. But even one half of that weight would be re¬ 
garded as extraordinary, and Pennant reports the fact on 
the authority of another. 



Labrax lupus. 

The fish here represented is the Labrax lupus^ Basse or 
Sea Perch, a fish of a ehaste and pleasing aspect, though 
destitute of the more strongly contrasted colours of the 
fresh-water species. Its upper parts are gray, with bluish 
reflections, which gradually shade away into a silvery 
whiteness on the under surface. The pectoral fins are 
slightly tinged with red. It oceurs along the Dutch and 
British shores, but is much more abundant in the ]\Iediter- 
ranean. It is a voracious fish with a remarkably large 
stomach, and received from the ancient Romans the appro- 
jiriate cognomen of lupus. By the Greeks it was highly 
esteemed: Arehestratus, even termed a large kind taken 
near Milet, “offspring of the gods.” They attributed to 


the lupus a tender regard for its own safety; and Aristotle Claasifica- 
says that it is the most cunning of fishes, and that when tiou— 
surrounded by a net it digs for itself a channel of escape Acanthop- 
through the sand. terous 

^ Fishes. 

Clausus rete lupus quaravis immanis et acer ^ ^ 

Dimotis cauda suhniissus sidit arenis, ' 

Atque ubi jam transire plagas persentit in auras 
Emicat atque dolos saltu diludit inultus.”— Ovid. 

The Basse sometimes attains the length of 3 feet, though 
it is seldom met with much above half that size. 

There is little that calls for attention from the other 
Percoids with two dorsals. Though interesting from the 
variety of forms they display, we must leave these to be 
studied in their leading features as given in the annexed 
table, and give the space we can allot to species of more 
importance, either objects of commerce or of large fisheries, 
or from the associations connected with them. 

In the Histoire des Poissons., the Percoids with a single 
dorsal form a second great division of the family ; and, w ere 
it not for the break in tlie close affinities between the two 
groups that w’ould be caused by making this division a 
se])arate family, the number of species that it contains might 
render such a proceeding expedient as a mere matter of 
convenience. Cuvier remarks that the Percoids, in which 
the spinous portion of tlie dorsal is connected with the soft 
one by a sufficiently even border, is much more numerous 
in species than the typical division w ith two dorsals; and 
he found it necessary, therefore, in arranging them, to have 
recourse to characters of a sufficiently minute kind. Bloch 
drew’ his from the denticulations of the preopereulum and 
the spines of the operculum; but he has frequently used 
them without judgment, and we frequently meet in his ar¬ 
rangement with Labrnid and Sciaenoid fishes stuck in among 
the Percoids. The same errors exist, in greater or smaller 
numbers, in the works of his successors, because they at¬ 
tended more than they ouglit to have done to external 
characters, passing over the more essential conformities of 
internal structure. “ Our (Cuvier’s) precautions in separating 
fish whose teeth are sujiported by different parts of the 
mouth have saved us from much of this confusion, but yet 
there remained a considerable number of species which w e 
could divide into groups only by employing subordinate cha¬ 
racters. We characterized the primary divisions by the teeth, 
which in some are villiform and of even height, as in Perea 
and Labrax ; sometimes interspersed with canines, or teeth 
a little higher and more pointed than the rest of the villi¬ 
form band. Next we looked to the operculum, the edge 
of whose bony piece is sometimes smooth or rounded, some¬ 
times terminated by two or three points more or less acute. 

Next we attended to the preopereulum, w hose edges may 
be either smootli or denticulated, or armed in various ways 
w ith spines. Lastly, the bones of the jaws, smooth or scaly, 
furnish the final subdivisions; and to distinguish certain 
genera, we take characters from striking configurations of 
other jiarts of the fish.” These are the rules which the 
greatest of ichthyologists, whether ancient or modern, framed 
for his guidance in the distribution of this portion of the 
finny tribes. Since his labours were brought to a close 
many new’ species have been discovered, and not a few’ new 
forms described ; and w e have therefore, as intimated above, 
relieved the overloaded Percoid group by removing some 
of the minor assemblages made by Cuvier himself, and 
placing them under distinct family appellations. It must 
be kept in mind, however, that the great mass of Aeanthop- 
teriy tliough exceedingly numerous in species, and present¬ 
ing a great variety of generic forms, vary very little in the 
more essential parts of structure; and that the subdivisions 
which their numbers have made necessary are not of the 
sanio value in tlie animal scale as others containing per¬ 
haps only one or tw’o species in other parts of the table. 

The Serrani^ called also Sea Perches, are numerous. 






ICHTHYOLOGY. 275 


Classifica- and many of them very beautiful* They ahound in all the 
tion— warmer seas. Anthias and Meroit are mere siibdivisions ^ 
Acanthop- genus framed on the existence of scales on the jaws, 

rushes greater or smaller size. In Esox, and many other 

^ _ j genera, subdivisions, founded on the greater or smaller ex- 

tent of the head covered by scales, would be as numerous 
as the species ; but in Serranus some such plan of grouping 
is necessary to enable the ichythologist to describe the mul¬ 
titude of species he has to deal with. Some of the Serrani 
were known to the ancients by the name of Perca^ and 



Fig. 94. 

Scrranui altivtlis* 


Still are called by the Roman fishermen by that of Percia^ 
and by the Venetians by that of Sperga, The Anthias 
was more renowned in classical times. Aristotle says that 
the fishers of Sponges called it sacred,” because no vora¬ 
cious fi.’^hes came to the places which it frequented, and 
the diver might descend with safety. Pliny reports a 
singular story regarding it: The fishermen of the Cheli- 
donian Isles, he says, practise the feeding of this fish, always 
presenting themselves in the same dress until its apprehen¬ 
sions are lulled, and then they introduce a hook into the 
paste they had daily given it. As soon, however, as an 
Anthias was deceived so as to allow itself to be hooked, its 
companions came to its aid, and endeavoured to relieve it by 
cutting the line with their dorsal spines, shaped like a saw. 

“ Anthias his tergo quas non vidit utitur armis. 

Vim spinas novitque suo verso supinus 
Corpore lina secat fixumque intercipit hamuni.” 

0pp., Ilalieut.j 46. 

The modern Greeks give the name of Anthias to the 
Gijmnetrus ; and it is probable that the Anthias of iElian 
was the Scomheroid alalonga of the modern Italians. 

Family It,—PERCID^. 

Gcnui Pcrca^ Artedi and Linn. Body oblong, scaly; scales 
ctenoid; opercular bones variously armed. Seven hranckionegats. 
Teeth on the vomer, and most frequently on the palatines. Ko bar¬ 
bels ; cheek not cuirassed. Ventrah of Jive jointed rays, thoracic or 
subbrachian. Fins always amounting to seven in number, often to 
eight. Stomach cjccal, that is, the pyloric opening lateral; pancrea¬ 
tic cseca few in number and not bulky; intestinal canal little folded. 

(ct.) Two dorsals^ or one dorsal with a notch extending to its 
base; all the teeth villiform ; no canine teeth. 

Genus I. Perca, Cuv. Preoperculum denticulated; operculum 
spiniferous; suboperculum feebly denticulated. Tongue smooth. 
Fourteen species. 

Genus TI. Lates, Cuv. Suborbitar and coracoid strongly den¬ 
ticulated ; coarse denticulations at the angle and lower border of 
the preoperculum. Three species. 

Genus III. Cnidon. Mull, and Trosch. Agrees with Lates in 
the almost total want of pseudohranchice, but is distinguished there¬ 
from by the entirely smooth under border of the preoperculum, 
whose hinder border is toothed and sends out a spine beneath. Nos¬ 
trils remote from each other. Scapula with only one spine and the 
suborbitar scale bone nearly smooth. 

Genus IV. Psammoperca, Rich. Body a handsome and regu¬ 
lar ellipse, the rather small head forming the acute anterior end of 
the curve. Ctenoid scales rather large. Dorsal notched nearly to 
the base, moving in a scaly sheath. Teeth on the jaws; vomer and pa¬ 


latine bones crowded, rounded, granular; tongue smooth ; cheeks and Classifica- 

gill-covers scaly; preorbitar entire on its edge, smooth ; angle of the tion_ 

operculum running out horizontally into a short strong spine,above fAcanthop- 
which the edge of the bone is set with teeth like a comb; under limb terous 
of the bone smooth ; a small spine on the operculum. Differs from pishes. 
Perca in the form of the teeth and by the absence of a well-marked ^ , 

preopercular disk ; from Percolahrax by its smooth tongue and 
solitary opercular spine ; and from Lates by the absence of angular 
teeth on the lower limb of the preoperculum, and by the perfectly 
entire preorbitar. This genus might enter the group having a single 
dorsal. One species, Australia. 

Genus V. Labrax, Cuv. (Percolahrax, Schlegel.) Suborbi- 
tars and coracoid not denticulated; two opercular spinous points. 

A disk of villiform teeth on the tongue. Eight species. 

Genus VI. Centuopomus, Lacep. Operculum without spinous 
points. Dorsals separated by a small scaly interval. Preopercu- 
lura denticulated on its posterior border, with some teeth in the 
raised anterior edge of its disk. One species. 

Genus VII. Enoplosus, Cuv. Suborbitar denticulated. Pre¬ 
operculum denticulated and armed by a strong spine; operculum 
and coracoid without spines. Body and vertical fins greatly ele¬ 
vated. 

Genus VIII. Diploprion, Kuhl and Van Hass. Trispinous 
operculum ; operculum obtuse at the angle, with a denticulated line 
on the surface of its limb and coarse denticulations on its edge; pre¬ 
orbitar entire. One species. 

Genus TX. Grammistes, Bloch. Scales minute, enveloped in 
mucoid epidermis. Dorsals near each other. Spinous preoper¬ 
culum and operculum ; no apparent anal spines. Two species. 

Genus X. Aspro, Cuv. Body elongated. Dorsals at a little 
distance from each other. Snout thick, smooth, and projecting be¬ 
yond the mouth. Two species. 

Genus XI. Ambassis, Commer. (C/mn,c?a, Hamilt. Buch.) Both 
the anterior and the posterior edges of the preopercular limb denti¬ 
culated ; a recumbent spine pointing forward in front of the dorsal; 
operculum ending in a point; distinguished from Apogon by the 
contiguous dorsals, and the recumbent spine before the dorsal fin. 

No pancreatic caeca, in which the genus departs from the ordinary 
Percoid structure. Fourteen species. 

Genus XII. Priopis, Kuhl and Van Ha.ss. Frontal border of 
the orbit serrated ; in other respects like Ambassis. One species. 

Genus XTTI. Microichtys, Kiipp. General aspect and the form 
and position of the fins as in Ambassis. Free border of the preoper¬ 
culum not denticulated; an acute ridge extending from the eye 
dorsal above the scaly operculum. Lateral line commencing under 
the first rays of the second dorsal; only two stiff rays in the anal. 

Mandible projecting a little beyond the upper jaw; orifice of the 
mouth moderately large, armed by a row of wholly fine teeth; no 
teeth visible on the palate. Gill-openings large; branchiostegals 
seven. Large scales on the body, easily detached. One species. 

Sicily. 

Genus XIV. Bogoda, Bleek. Separated from Ambassis by 
their entire preorhitai scaU’hones and conical jaw-teeth, which are 
bigger on the fore part of the mandible. Dorsals two, united at 
the base; ventrals thoracic. Teeth on the jaws, vomer, and pala¬ 
tines. A recumbent spine before the dorsal. Branchiostegals six. 

Anal spines three. Pseudobranchiae. Six species. Bengal. 

• Genus XV. Niphon, Cuv. Strong pointed spine at the angle 
of the preoperculum; fine denticulations on the vertical limb, and 
coarse teeth on the horizontal edge of that bone. Three strong, sharp 
opercular spines; serrated preorbitar. Long subelliptical body. 

Dorsals connected at the base ; three anal spines. 

Genus XVI. Pomatomus, Risso. Somewhat of the aspect of 
Mugit. Eye very large. Two short dorsals near the middle of the 
back, separated from each other ; anal posterior to the last one, also 
short; back a little keeled in front of the dorsal. Scales ciliated 
as in the rest of the family, covering the cheeks and gill-covers. 

Caudal deeply forked. Stomach csecal; twenty-two pancreatic 
caeca, long, and forming two groups; air-bladder very large, sim¬ 
ple, with red elliptical granular bodies interiorly. One species. 

Genus XVll. Apogon, Lacep. Scales large, readily deciduous. 

General aspect of Mullus. Dorsals two short, widely separated. 

Villiform teeth. A double preopercular border finely denticulated. 

Pancreatic caeca few. 

( 6 .) Two dorsals, or one dorsal deeply notched. Long 
canine teeth accompanying the villiform hands on the 
jaws. 

Genus XVIII. Cheilodipterus, Lacep. Have the characters 
of Apogon, with the addition of long pointed more or less curved 
teeth on the jaws, along with the fine villiform bands, which exist 
also on the vomer and palatines. Preoperculum with a finely den- 
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Classifica- ticulated line round the fore part of its lirab, as well as serratures 
tion— on its hinder edge; operculum entire, without spines. Large, readily 
Acanthop- deciduous scales, and the dorsals well separated. Stomach large, 
terous caecal; about three pancreatic caeca. Three species. 

Fishes. Genus XIX. Lucioperca, Cuv. Some of the teeth on the jaws 
V j long and pointed. Border of the preoperculura with a single line 

of denticulations only, -which are on the posterior edge of the limb. 
Scales rough. Large caecal stomach ; four pancreatic caeca. Five 
species. 

Genus XX. Ftelis, Cuv. A single short pungent point on the 
operculum ; very minute serratures on the preoperculuni. Curved 
canine teeth on the jaws, but not on the palatines. Dorsals con¬ 
tiguous. Scales large. Stomach a large caecal bag; five pancreatic 
cseca; a large air-bladder, with its vasoganglions in little red 
stripes. 

(c.) A Single dorsal; canine teeth among the others. 

Genus XXI. Serranus, Cuv. Preoperculum rounded at the 
angle, denticulated on the horizonal portion of the curve, as well 
as on the ascending one; two or more spinous points on the oper¬ 
culum. Jaios not scalv. Twenty-six species. 

Genus XX IT. A nth i as, Bloch. Serrani of small size, and gene¬ 
rally brilliant colours. Head and jaws scaly, the maxillary being 
densely covered with conspicuous scales. Six species. 

Genus XXlll. Merou, Cuv. Serrani of larger size generally 
than Serranus proper, or Anthias. Operculum with two, or mostly 
three, spines. Very small scales on the mandible. One hundred 
and forty species. 

Genus XXIV. Plectrofoma, Cuv. Serratures on the lower 
border of the preoperculum turned obliquely forwards, and some¬ 
what resembling the denticulations of a cock's comb. Upper border 
mostly entire. In other characters Serrani. Operculum spinous. 
Sixteen species. 

Genus XXV. Diacope, Cuv. Characterized by a rounded 
notch above the angle of the preoperculura which receives a small 
knob of the interoperculum. In other characters ^'errani. Forty 
species. 

Genus XXVT. Mesoprion, Cuv. Serrani in fins, teeth, and 
preopercular denticulations, but with an unarmed operculum, end¬ 
ing in a smooth point, not spinous, nor pungent. Xearly allied to 
Dincope, and many species have even the knob of the interopercu- 
lura and corresponding notch in the preoperculura, but never so 
distinctly formed. From Dentex, %vhich they resemble in external 
form, they are distinguished by their vomerine teeth and denticu¬ 
lated preoperculura. Fifty four species. 

Genus XXVll. Aprion, Cuv. Canines on both jaws; short 
villiform teeth on the vomer and palatines. Operculum with two 
very small spinous points; but the preoperculum smooth-edged. 
It would be almost an Etelis if its dorsal were not single; or a 
Grystesy if it wanted the canines. Air-bladder ample. One 
species. 

(d.) A single dor&al^ with villiform teeth only, and no 
canines. 

Genus XXVll I. Acerina, Cuv. Whole head destitute of scales. 
Muciferous excavations in the bones of the cranium; five or six in 
the suborbitar chain, and more on the limbs of the mandible ; small 
spinous points with sinuses between, but no serratures on the bor¬ 
der of the preoperculura. Two anal spines. Two species. 

Genus XXIX. Pentaceros, Cuv. Body oval, high. Pre- 
orbitars, opercular pieces, cranium, and coracoid, coarsely striated. 
Cheek scaly. Blunt conical tuberosities over the eye and on the 
occiput. Scales of the body striated and granulated, and strongly 
adherent. Villiform teeth on the jaws and front of the vomer. 
Ventrals wide apart, their spine very large; five anal spines. Caecal 
stomach ; nine pancreatic caeca; a large air-bladder. One species. 

Genus XXX. Centropristis, Cuv. Analogous to the Serrani 
in the union of characters derived from a spinous operculum, and 
a serrated preoperculura. Differs from Polyprion in the absence of 
a denticulated crest on the operculum, and the want of denticula¬ 
tions on the preorbitar. The snout, jaws, and gill-membranes are 
destitute of scales, but the cranium, cheeks, and opercular pieces 
are scaly, the scales on the operculum being larger than those of 
the cheek. Fourteen species. 

Bonneville divides this genus into three groups: Centropristis 
proper, having bigger conical teeth mixed with the granular ones 
on the jaws, and an interior band of vomerine teeth in a chevron. 
It comprehends C. atrarius, tahaccarius, atrobranchus, kirundina- 
ceus, and hrasiliensis. Homodon {Arripis, Jenyns) has card-like teeth 
on the jaws; an oblong, three-cornered group of vomerine teeth, 
and a more elongated body. C. truttaccus, georgianus ^Australian 
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fish). Myriodon, all the jaw-teeth equally minute ; vomerine teeth Classifica- 
in a chevron. C. seorpenoides, tion— 

Genus XXXI. Aulacocephalus, Schleg. Three spines on the Acanthop- 
operculum; preoperculum strongly serrated on its horizontal bor- terous 
der. Caudal fin rounded. One species. Fishes. 

Genus XXXII. Glaucosoma, Schleg., Rich. Aspect Sciaenoid. 

Low spinous part of dorsal, peaked soft part. Head, except the lips 
and gill-membrane, densely scaly. Scales on the basal half of the 
soft-rayed vertical fins. Technically Centropristis, but having a 
very different general appearance. Card-like teeth on the jaws, 
vomer, and palate. Scales moderately large, ctenoid. Preopercu¬ 
lum crenulated; two flat, bony points to the rounded operculum. 

Branchiostegals seven, occasionally eight. Two species. 

Genus XXXIII. Grystes, Cuv. Centropristis, with a smooth- 
edged preoperculum. Scales small, thin, embedded in the skin, 
extending over great part of the fins, and covering the gill-rays, 
throat, and all parts of the head, except the lips and the folds that 
shut up when closed. Notch between the dorsals equal to half their 
height. 

Genus XXXIV. Apsilus, Cuv. Belonging to the Percoids, with 
a single dorsal, but distinguished by the total absence of true spines 
or denticulations on the opercular bones, or those of the shoulder. 

Teeth very fine villiform, in a narrow band on the jaws and pala¬ 
tines. Seven brancbiostegals. Differs from Centropristis in the 
want of denticulations on the preoperculum, and from Grystes in 
having no opercular spine. Scales thin. 

Genus XXXV. Rhypticus, Cuv. No denticulations on the 
operculum or preoperculura, but short spines on both. Head smooth, 
without scales. Scales deeply imbedded in a muciferous skin. In 
other characters much like Serranus. Few spines in the dorsal. A 
long caecal stomach, pointed at the end ; six or seven pancreatic 
caeca ; air-bladder oval, not large. Two species. 

Genus XXXVI. Polyprton, Cuv. Preoperculum strongly and 
irregularly denticulated, and the anterior border of its limb rough. 

A strong spiny crest traverses the middle of the operculura longi¬ 
tudinally, and there is a less prominent point below it; the edges 
of the suboperculum and interoperculum are finely denticulated. 

The preorbitar is also slightly crenated, and there are denticulated 
crests and tubercular eminences on the upper border of the orbit 
and top of the cranium, with serratures on the suprascapulars and 
coracoid bones, giving the head some resemblance to that of a Scor- 
pcena. Stomach caecal, obtuse; two pancreatic caeca. One species. 


THERAPONID^. 

The preceding family of Percoids contains the genus 
Perea, as sketched out by Artedi and Linnaeus. The 
numerous species discovered subsequent to the days of these 
naturalists, and accumulated in the rich Parisian museurn, 
brouglit to the knowledge of Cuvier many new Percoid 
forms which departed more or less from the typical Perem 
of the older ichthyologists. In the Histoire des Poissons 
these are mostly introduced as a[)pendages to the normal 
Percoids, and contain fishes with fewer brancbiostegals than 
seven, or with more soft ventral rays than five, or with some 
other striking external peculiarity by which they can be 
distinguished as minor groups, but which differ little from 
the true Percoids in essential internal structure. We have 
separated one large group of these Percoid allies as they 
may be called, to form the family of Theraponida, distin¬ 
guished from the more typical Percoids by the characters 
indicated in the table. But in the family thus brought 
together, there are several minor groups very natural in them- 
sefves, but which do not retain a general family likeness, 
extending to all the groups. The first three geneia are 
distinguished from the others by the lower rays of their 
pectorals being simple, and formed evidently as organs of 
touch, and the next three genera are American fresh-water 
fish, of much beauty and neatness of aspect. T-liese aie 
followed by five or six genera, with generally well-armed 
opercular bones; then there are several newly proposed 
genera, in which a family aspect is less recognisable; and, 
lastly, we have placed at the end of the family Alacquaria 
and Latihis, two genera associated by Cuvier with the Scise- 
noids, but which, notwithstanding the absence of teeth on 
the palate in the one, and the wholly toothless mouth of the 
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Claasifica- Other, seetn to be more nearly allied to certain members of 
tion— this group than to any other lamily in this system. 

Acantbop- 

terous 

Fiahes. Family III.—THERAPONID^. 


Thoracic scaly fishes. Branchiostegals six. Two dorsals, or the 
spinous and soft dorsals united to form one fin. Scales ctenoid or 
cycloid. Teeth on the jaws, and most generally on the palatines 
and vomer. Opercular pieces variously denticulated or spinous, or 
some of them unarmed. Five soft rays in the ventrals, with one 
spinej lower pectoral rays in some genera unbranched, jointed, and 
prolonged beyond the membrane, but in most of the ordinary form. 
A rather heterogeneous assemblage of Percoids, brought together by 
the single character of six brauchiostegals, but differing in some 
having cycloid, others ctenoid scales, and even in the same genus 
in the presence or absence of teeth on the palate, the teeth of that 
part falling out when the fish is still young. 

Genus 1. Cirrhites, Comm. Resemble Ji/e^oprion in their scales, 
fins, and in haviog a denticulated preoperculum, and the operculum 
ending in a flat, smooth corner, but are distinguished by the lower 
pectoral rays being thickened, simple, though jointed, and elon¬ 
gated beyond the membrane, seemingly to serve as organs of touch, 
such as exist in many of the Sderogenidee. The vomer is armed 
with villiform teeth, but there are none on the palatines. Stomach 
rather short; pancreatic cseca four ; no air-bladder. Eight species. 

Genus II. Aplodactylus, Cuv. Lower pectoral rays thick, 
fleshy, jointed, but not branched, and protruding beyond the narrow 
membraoe at the tips. Teeth thin narrow plates lobed at the crown, 
in many rows on the jaws, the outer row taller than the interior 
ones, the newest of which are very short, and to the naked eye ra- 
duliform. General aspect of Qrystes. Scales small, striated on the 
edges, covering most of the head and fins. Interoperculum scale- 
lesa; preoperculum smooth-edged. A small, flat, smooth opercular 
point. Branchiostegals six. Ventrals posterior to the pectorals, 
in consequence of the elongation of the pubic bones, which are at¬ 
tached to the coracoids. Stomach small, caecal, with an ascending 
pyloric branch exceeding it greatly in size ; two short pancreatic 
caeca; a large, simple air-bladder. Three species. Distinguished 
from CirrhiUs by its teeth, like those of Crenidens. 

Genus HI. Ciiironemus, Cuv. Differs from the Sciaenoid CAei- 
lodactylus in having vomerine teeth on the fore-part of the bone ; 
teeth generally aetiform, few and feeble. Scales cycloid ; opercular 
pieces and cheeks covered with scales, not greatly smaller than 
those of the body. Preorhitar high, like that of a Sparoid. Pre- 
operculum smooth-edged, rounded at the angle j operculum with 
two flat points, scarcely pungent. Caecal stomach, pretty large; 
four pancreatic caeca. One species. 

Genus IV. Centrarchus, Cuv. ('/cAi/ieZ/s, Rafin.) Oval, com¬ 
pressed body. A single dorsal. Villiform teeth on the jaws and 
front of the vomer; on the palatines in two patches, and on the 
base of the tongue; no canines. Preoperculum generally entire ; 
angle of the operculum divided into two flat points. Anal spines 
from three to nine. Scales ctenoid. Nine species. 

Genus V. POxMOTIS, Cuv. A rounded, skinny, coloured lobe 
prolonging the operculum, whose bone ends in an obtuse angle. 
Pharyngeal teeth cylindrical, with flat tops, disposed in a pavement¬ 
like manner; villiform teeth on the jaws, and a row across the 
front of the vomer, but none on the tongue. Three anal spines. 
Stomach CfTcal, obtuse; pancreatic caeca six. Ten species. 

Genus VI. Bryttus, Cuv. Pomotes with a narrow band of 
villiform teeth on the tongue. Three anal spines. One species. 

Genus VI1. Pomanotis, Guich. Body compressed, oval, high, 
covered with ciliated scales. Snout short and conical, but obtuse ; 
a moderate-sized mouth; teeth on the jaws crowded, conical, acute, 
the exterior ones somewhat curved. Preoperculum, interoperculura, 
suboperculum, serrulated at the corners. Tongue smooth. Opercu¬ 
lum spinous, without a membranous border. Dorsal single ; ven¬ 
trals thoracic. Branchiostegals six. Fresh water, Aleppo. Near 
Centrarchus, Pomotis, and Bryttus. 

Genus Vlll. Priacanthus, Cuv. Angle of the preoperculura 
projecting in form of a flat spine, which is denticulated or crenu- 
lated on the edges like the rest of the bone ; resembling Anthias 
in the whole snout and jaws being covered with strongly ctenoid 
scales, which extend along the median line of the throat. No ca¬ 
nines, but narrow bands of villiform teeth on the jaws, the chevron 
of the vomer, and along the palatines. Alandible projecting at the 
chin. Eyes large. Six branchiostegals. Posterior orifice of the nos¬ 
tril a vertical slit; anterior one a small round hole. Form oval; the 
dorsal and anal rounded. Stomach large, caecal, rounded poste¬ 
riorly ; five thick pancreatic caeca ; air-bladder of moderate size, 
rounded anteriorly, pointed behind. Eighteen species. 

Genus IX. Dules, Cuv. Centropristis by external form and in¬ 
terior structure, but their six branchiostegals have caused us to 


place them in a separate group. Some have a single dorsal, and Classifica- 

three opercular spioes ; others a notched dorsal, and only two spines tion_ 

on the operculum. Vestiges of serratures on the suborbitar, and Acanthop- 
some very fine and little apparent ones on the preoperculura. terous 
Teeth coarsely villiform on the jaws, chevron of the vomer, pala- Pishes, 
tines, and tongue. Twelve species. 

Genus X. Therapon, Cuv. Villiform teeth on the jaws; 
denticulated preorbitars ; preoperculum, and often the suprasca¬ 
pular or coracoid, also denticulated. Six branchiostegals. No 
scales on the cranium, soout, or jaws. Spinous part of the dorsal 
folding back into a scaly furrow. Air-bladder always divided into 
two distinct aacs by a contraction as in the Cyprinidee, the Char- 
acini, and Myripristis. The palatine teeth are in aome deciduous 
at a young age. Some have the outer row of jaw-teeth stronger than 
the others. Stomach caecal, pointed ; about twelve pancreatic caeca ; 
anterior division of the air-bladder globular. Twelve species. 

Genus XI. Datnia, Cuv., are a group merely subordinate to 
Therapon, and differ in having a more elevated body, a straight 
or concave profile, a pointed snout, and by the dorsal spines being 
stouter, and occupying a greater length of the back, though not 
more numerous. The dorsal is slightly notched, and they have 
no teeth on the palate* Stomach caecal, rounded behind. Three 
epecies. 

Genus XII. Relates, Cuv., is a third division of Therapon, 
and is distinguished by a more even dorsal, less notched, and by the 
operculum ending in two feeble points, scarcely to be felt through 
the integument. Snout somewhat obtuse; mouth small; jaws 
equal; teeth villiform in three or four rows, hxU none on the vomer 
or palate. Three species. 

Genus XI11. Helotes, Cuv. A fourth division of Therapon, 
having like the first one a deeply-notched dorsal, and an opercular 
spine. Body oblong. Head small; mouth narrow, as in the third 
division ; exterior row of teeth minutely tricuspid ; no palatine 
teeth. Two species. 

Genus XIV. Datnioides, Bleek. Distinguished from Therapon, 

Datnia, Pelates, and Helotes, by the suhorhitar scale hones not being 
notched, and by a simple swim-hladder. Dorsal fin simple. Premaxil¬ 
lary and mandibular teeth simple, pluriserial; no canines. Vomer 
and palate smooth. Preoperculura denticulated, without larger 
spines; suborbitars edentate. Branchiostegals six; lips membra¬ 
nous, entire, not fimbriated. Head scaly above ; snout scaleless. 

Genus XV, Badis, Bleek. Separated from Nandus by the en¬ 
tire preoperculum and toothless tongue. Dorsal fin single. Teeth on 
the jaws, palatines, and entopterygoids ; tongue smooth ; suborbitar 
scale bones and preoperculum not toothed. A single opercular 
spine. Branchiostegals six. Lateral line interrupted. Upper jaw 
protractile; inferior pharyngeals oblong, contiguous, but not united. 

Genus XVI. Nandus, Cuv. Mouth protractile; teeth villi¬ 
form, very close and short on the jaws, palatines, and chevron of 
the vomer. Preoperculura and interoperculum finely denticulated 
on the edge ; opercular spine so small as to be easily overlooked. 

Scales smooth, cycloid. Intestines resembling those of a Labroid; 
stomach siphonal, with a very short ascending branch ; no pan¬ 
creatic cseca; air-bladder simple. One species. 

Genus XVII. Catopra, Bleek. Dorsal solitary. Setaceous 
teeth 00 the jaws, palatines, and vomer; pterygoid and lingual 
teeth granular, in an oblong patch. Preorhitar scale bone and pre¬ 
operculura denticulated; two flat spines on the operculum. Bran¬ 
chiostegals six, Lateral line interrupted; upper jaw protractile. 

Bleeker makes a family group of this genus and Nandus, and in¬ 
deed the position of Nandus, with its siphonal stomach, and want 
of pancreatic cfeca, does not seem to be with Therapon. 

Genus XVIII. Anoplus, Schleg. Distinguished from Datnfa by 
having vomerine teeth ; from Nandus by the want of palatioe teeth. 
Branchiostegals six. One species, A. banjos. 

Genus XIX. Boleosoma, Dekay. Two dorsals. Smooth-edged 
preoperculura ; operculum scaly, with a spine. Branchiostegals six. 

Nape narrow, compressed. Rivers, New York, 

Genus XX. PiLEOMA, Dekay. Two separated dorsals. Smooth 
preoperculura. A flat, weak, opercular spine. Ventrals with five 
soft rays. Teeth of equal size. Lake Champlain. 

Genus XXL Lepisoma, Dekay. Body and fins scaly. Fleshy 
appendages along the lower edge of the head and round the eyes. 

One dorsal. Branchiostegals six. Teeth on the jaws, vomer, and 
palatines. Ventrals before the pectorals. One species. Florida. 

Not having access at present to the works in which Dr Dekay 
has described these three fresh-water genera, we merely give the 
generic characters, as quoted in the Archiven fur Naturgeschichte 
for 1844 ; and cannot therefore, without more data, fix their proper 
place in the system. Along with these genera, ranged in the 
family of Theraponidee, we place part of the Sciaenoids, “ with fewer 
than six branchiostegals,” described in the Histoire des Poissons. 

Their abstraction from the Sciaenoids renders the characters of that 
group more precise, and they are separated from the Theraponidee 
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Classifica- niore by the toothless palate than any difiference of form or general 
tion_ structure. 

Acanthop- Genus XXII. Lobotes, Cuv. Branchiostegals six. A single 
terous dorsal; thoracic ventrals with five soft rays. Body, opercular 
Fishes, pieces, and cheeks scaly. Snout short; prominent mandible; profile 
V j of face somewhat concave. Very coarse denticulations on the pre- 

^ operculum. Soft portions of the anal and dorsal prolonged in such 

a manner that posteriorly the fish appears to be trilobate, the round¬ 
ed caudal forming the middle and longest lobe; entire form oval 
and thickisb. Spines of the fins strong, and those of the back re¬ 
clining in a scaly furrow when at rest. Four pores, or four groups 
of minute pores towards the end of the mandible. Scales ciliated. 
Lateral line continuous. Stomach caecal, very large, and fleshy ; 
three pancreatic caeca ; large oblong air-bladder. Four species. 

Genus XXIII. Scolopsides, Cuv. Connected with the Sciae- 
noids, and especially with Prwtopoma and Diagramma by the den¬ 
ticulations of the preoperculum ; but there are either no porOs on 
the end of the mandible or only very minute ones, easily overlooked. 
The peculiar generic character consists in the second suborbitar 
scale bone ending in a spinous point, close under the orbit,pointing 
backwards; and the third bone of the chain frequently sends out 
one in the opposite direction which meets it. Body oval or oblong. 
Dorsal continuous in outline. Eye large. Mouth moderate. Scales 
pretty large, extending to the occiput, opercular pieces, cheeks, and 
throat. Dorsal spines reclining on a scaly furrow% and having 
their broader sidea turned alternately to the right and left, as in 
many Sciaenoids and Sparoids. Caudal notched or forked. Stomach 
caecal, rounded, very small ; pancreatic caeca six thick, as long as 
the stomach ; air-bladder simple. Tw’enty-tw'o species. 

Genus XXIV. IlETEROGNATHODON, Bleek. Scaly fishes. Dor¬ 
sal solitary. Branchiostegals five. Rays of the pectoral entire. 
Suborbitar scale bones smooth, without spines. Preoperculum den¬ 
ticulated ; a solitary opercular spine. Premaxillary teeth bristle¬ 
shaped, pi uriserial, with four canines anteriorly; mandibular teeth 
also pluriserial and bristle-shaped, with two canines, and a row of 
conical teeth behind. Batavia. 

Genus XXV. MaCquarfa, Cuv. General form Percoid, with 
the muciferous excavations of the bones of Acerina* No teeth, 
Branchiostegals five. A pit and two small pores beneath the end of 
the mandible as in many Scisenoids. Preoperculum, subopercu¬ 
lum and interoperculum, suprascapular and coracoid, finely denti¬ 
culated or serrated ; operculum terminated in two thin, flat, bony 
points. Scales rough, ciliated. Stomach caecal; eight pancreatic 
caeca; air-bladder either absent or very small. One species. 

Genus XXVI. Latilus, Cuv. Forms in the division of Scise- 
noids, with an undivided dorsal, as given in the Histoire des PoUsons^ 
a genus remarkable for its arched profile descending almost verti¬ 
cally, the very short snout and large eye, near the profile. Hori¬ 
zontal mouth reaching the front of the eye, and a general form of 
/ the tapering body, resembling Corypheiena. Teeth, across band in 
^ front of the vomer, none on the palatines; four or five larger curved 
teeth in front of the villiform hand on the jaws. Branchiostegals 
six. Peroperculum very finely denticulated; operculum ending 
in a single point. Suprascapular smooth. Dorsal rays slender, 
flexible. Scales minutely ciliated. Lateral line straight, continuous. 
Stomach caecal; one pancreatic caecum only observed; air-bladder 
simple, large. One species. 


POLYNEMIDS. 


market weighs upwards of two ounces, and the isinglass is Classifica- 
considered to be very good, and fetches from 25 to 30 tion— 
Spanisli dollars the pikul. The prepared air-vessels are Acanthop- 
known in eastern commerce by the name of “ Fish-maws,” 
and in 1842 between 12,000 and 13,000 dollars worth were v ^ j 
exported from Prince of Wales Island (Singapore). They ^ 
are not obtained exclusively from the Polpieynus^ though its 
isinglass is among the best. Dr Cantor, Irom whom these 
particulars are quoted, says that the fishery is carried on in 
a very rude manner, chiefly by the Chinese, and might be 
almost indefinitely extended by European capital and skill. 


Family IV.— POLYXEMIDiE. 

Acanthopterygians with abdominal ventrals, a position re¬ 
sulting from the elongation of the pubic bones which are suspended 
to the coracoids. Teeth on the jaws, front of the vomer, and pala¬ 
tines, Two dorsals; scaly appendages in the axillae of the pec¬ 
torals and ventrals. Scales ctenoid, feebly ciliated. Pancreatic 
cseca. 

Genus I. Polynemus, Linn. Body oblong. Head covered, even 
to the branchiostegal membrane, with deciduous scales. Preoper¬ 
culum denticulated. Villiform teeth on the two ja%vs, front of the 
vomer, and on the palatines; tongue short and broad, smooth. 
Vide gill-openings ; seven branchiostegals. The two openings of 
each nostril near to one another and near the end of the snout. 
Dorsals widely separated, the second one being distant also from 
the caudal, and corresponding in position with the anal; caudal 
forked, generally unequal. Small scales on the three vertical fins, 
and on the base of the pectoral; a number (varying with the species) 
of the under pectoral rays free, long, and filiform, separated from 
the rest of the fin by a scaly space. Anal spines, one, two, or three. 
Stomach obtusely caecal; several pancreatic caeca (six or more); 
air-bladder large, pointed, and entering among the muscles of the 
tail ; in some species the air-biadder is wanting, in others that 
viscus has many (from twenty to thirty) processes on the ventral sur¬ 
face. Sixteen species. 

With this we associate a Sciaenoid genus, which has had no other 
more appropriate place assigned to it as yet, and which has many 
characters in common with Polynemus. 

Genus II. Cheilodactylus, Lacep. Sciasnoids with an oval 
compressed body ; small mouth ; villiform teeth, or conical, scarcely 
acute, on the jaws only, and not on the palate. Preorbitara and pre- 
opercula without denticulations. Numerous dorsal spines, and ven- 
trala attached under the middle of the pectorals, but with the pubic 
bones suspended from the coracoid. Branchiostegals six, more 
rarely five only. Stomach caecal; pancreatic caeca two, short; rec¬ 
tum dilated, muscular. The lower pectoral rays, to the number of 
six or seven, are simple, and one of them commonly thicker than 
the rest, is elongated into a filiform tip, which often reaches the 
end of the anal. Caudal forked. Many have a slight prominence 
before the orbit, and in one or two species it rises in a conical 
form. Eight species. 

Genus III. Latris, Rich. A division of CheilodactyluSf yyiih 
generally more-elongated elliptical bodies, and none of the simple 
rays of the pectoral passing the membraoe. The ascending limb of 
the preoperculum is minutely serrated in some,and smooth in others. 
Three Australian species. 


Tills small family has relations with the first group of the 
TheraponidcB^ in the existence of long feeler-like rays in the 
pectorals. In one species of Polynemus, the long free pecto¬ 
ral rays have obtained for it the appellation of Paradise-fish, 
from the resemblance these filamentous rays bear to the tail- 
feathers of a bird of Paradise, Polynemus is also remarkable 
as being a genus, otherwise natural, of which the species ex¬ 
hibit great varieties in the form of the air-bladder. In some, 
that viscus is lobed posteriorly, and fringed on the sides with 
many pointed processes; in other species, the air-bladder, 
though large, is quite simple, and in others there is no air- 
bladder at all, just as it is wanting in some species of Scorn- 
her. The Polynemus indicus^ which has a large air-bladder 
with from twenty-eight to thirty-five of these lateral append¬ 
ages springing from it, and also a very great number of pan¬ 
creatic caeca divided into two bundles, furnishes most of the 
isinglass that is procured at Penang. The weight of this fish 
is commonly from 4 to 6 Ib., and seldom exceeds 20 Ib. The 
air-vessel of a good-sized fish when dried and ready for the 


SURMULLET FAMILY^ 

The fishes of tliis family were denominated rpiyXrj by the 
Greeks, and mullus by the Romans. The Greek name is 
said to have originated in the three spawning seasons attri¬ 
buted to the Surmullets, and they were dedicated to the 
tergeminous or tricipitous goddess Hecate. The Latin 
name had another origin according to Pliny— a colore muU 
leorum calceamentorurriy from the red-coloured shoes or 
buskins worn by the kings of Alba, and afterwards by the 
consuls, praetors, and curule ediles. By the luxurious 
Romans, the Surmullets were held in such repute that they 
sought Ibr them far and wide, and without regard to expense. 
They seldom exceeded 21b. in weight, and the purchase 
of a large one, the price augmenting in a greater ratio than 
the size, was considered to be an act of magnificence. A 
Surmullet of 3 lb. weight was an object of admiration, and 
one of 4 lb. entailed ruin on the purchaser. 


Classifica¬ 
tion— 
Acanthop- 
tei'ous 
Fishes, 
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Librarum, coenae ponipa caputque fuit 
Exclamare libet, non est liic improbe, non est 
Piscis : homo est; hominem, Calliodore voras.” 

Martial, 1. x. 31. 

/ Seneca relates the history of a Surmullet that was presented 
to Tiberius, and which that emperor, in a fit of economy, 
sent to the market. Apicius and Octavius were competi¬ 
tors for it, and the latter became the purchaser at the cost 
of 5000 sesterces, or upwards of L.40 sterling. Asinius 
Celer paid 8000 sesterces for one in the reign of Caligula. 
Tlie high-priced fish were brought from a distance^ as 
they did not thrive in ponds, and increased little there in 
Meight, though extraordinary pains and expenditure were 
employed in the endeavour to rear them. It was one 
of the luxuries of a giver of feasts to cause these fishes 
to swim down streams led through the banqueting room, 
that his guests might enjoy the siglit of their brilliant colours 
during their repast, or to let them die in glass vessels, 
that all the varying hues of the expiring fish might glut 
their eyes. Seneca says the fish swim under the very 
couches of the guests, and they are caught under the table 
that they may be the sooner placed upon it, for no Surmullet 
was considered to be fresh unless it expired in the hands of 
the guests. They were exposed in vessels of glass, that the 
different colours they assume during a slow and painful 
agony may be noticed. Nothing was considered to be more 
beautiful than a dying Mullet. The struggles of the fish to 
escape death bring out the most brilliant scarlet tints, which 
are followed by a general paleness ; and in the passage from 
life to death these two extreme tints mingle, says the author 
fi’om whom we borrow, in the most agreeable manner. The 
li ver of the Surmullet was considered to he the most deli¬ 
cious part, and was bruised in wine to make a garxuu for 
the fiesli. Even in the present day the Surmullet is consi¬ 
dered to be one of the best of sea-fislies—its flesh being 
white, firm, tender, of an agreeable flavour, and easily 
digested because it contains little fat. The scales of the 
Surmullets are strongly ciliated. 


Genus III. Acropoma, Schleg. General aspect of but Classifica- 

distinguished by the want of barbels. Anus nigh the ventrals at a tion_ 

wide distance from the anal fin. Jaw-teeth pointed, the foremost \canthoD. 
being canines. Branchiostegala seven, " terous^ 

Fishes. 


HOLOCENTRIDES. 

This small family consists of that division of Cuvier’s 
Percoids whose members have more than seven branchio- 
stegals, and whose soft ventral rays exceed five. The group 
is a natural one, all the species having a common likeness 
which is very recopisable. They are the only Acmithop- 
teri which have this unusual number of rays in the ventrals, 
and are fishes remarkable for the brilliancy of their colours’ 
the neatness of their forms, and their very ctenoid scales. 
They are not the objects of any special fishery. 


Family VI.—HOLOCENTRlD.^l. 



Mullus harbaius. 


Family V.—MULLIDzE. 

Les MuUes, Cuv. A perfectly natural family, distantly allied to 
the Percoids, but readily distinguishable from othev Acanthopterygii 
by the two dorsals, widely .separated from one another, by the 
large and easily-detached scales of the head and body, and by the 
pair of symphysial barbels of the mandible which retire between 
the limbs of that bone when not in use. Body oblong, little com¬ 
pressed. Fins of moderate spread. Profile more or less convex above 
and below. A high narrow preorbitar ; small mouth, with feeble 
teeth. Gill-opening wide; four branchiostegals. Mucoductsform¬ 
ing the lateral line divided into a cluster of branches on each scale. 
Siphonal stomach ; numerous pancreatic ca?ca. 

Genus I, Mullus, Linn. No teeth on the upper jaw; a disk 
of pavement-like teeth on the front of the vomer. No spine on the 
operculum. No air-bladder. Two species. 

Genus II. Upeneus, Ouv. Short teeth on both jaws, sometimes 
closely villiform {Upeneoiden, Bleek.) sometimes distinct and uni¬ 
serial {Upeneus, Bleek.) Some have villiform teeth on the palate 
or vomer; in most these bones are destitute of teeth. Thirty-eight 
opecies. 


IMocentrini, Bonap. Acanthopterygians, with more than five 
branching rays in the ventrals, and seven branchiostegals. A na¬ 
tural group, recognisable by the large, very strongly-toothed or 
serrated^ scales, the furrows and streaks on many of the bones of 
the cranium, face, and gill-cover, the serratures on the edges of the 
opercular pieces, and the general stoutness of the spinea of the fins. 
Cheeks scaly. Dorsals single, or deeply notched, or two contiguous 
dorsals. Small spines above and below the caudal; dorsal spines 
falling back into a furrow. Otolites large. Air-bladder connected 
with the otocrane by an ossicle and a tympanum closing the orifice • 
stomach ccecal; numerous pancreatic cseca (eight to twenty or 
more). ^ 

Genus I. Myripristis, Cuv. Somewhat of the aspect of Apo- 
gon. Cranium sculptured. Dorsals two, contiguous, or one deeply 
notched. Preoperculum with its border serrated, and also a ser¬ 
rated line in front of the limb, but no spine cit its angle, by which it 
is distinguished from Holocentrum. Villiform teeth on the jaws 
and front of the vomer, with a few bigger ones in frontof the jawa 
of a short obtuse conical form. Tongue smooth. An acute oper¬ 
cular spine. Stomach cascal, reaching the middle of the cavity of 
the abdomen; nine pancreatic caeca; a fibrous exterior coat of the 
air-bladder, which is large, and divided into two by a contraction. 
Fourteen species. 

Genus II. Holocentrum, Cuv. Myripristis with a strong $j>{ne 
at the angle of the preoperculum. Dorsal slightly notched. Third 
anal spines generally very large. Otocrane not always connected 
with the air-bladder, which is simple and extends the whole length 
of the belly, and is not forked anteriorly. Stomach caecal; eight 
pancreatic caeca. Twenty species. ^ 

Genus III. Beryx, Cuv» Jlolocentra with a very large eye, but 
differing in having a single dorsal, with only slender spinous rays 
in front, and without any notch of separation. Anal spines not re¬ 
markable for size. Stomach caecal, cylindrical, obtuse; ascending 
branch fleshy. Long, slender, numerous pancreatic caeca; air- 
bladder wide, and running the whole length of the abdomen. Four 
species. 

Genus IV. Rhynchichthys, Cuv. General habit of/7ofocen- 
tnim, but with the cranial crests prolonged anteriorly into an acute 
snout, somewhat resembling that of Macrourus. A projecting spine 
at the angle of the preoperculum ; strong denticulations on its bor- 
ders, and also round the posterior edge of the operculum, hut no 
strong spine in the latter. Two speciesi 


MAILED CHEEKS. 

The three Linnaean genera, Trigla, Coftus, and Scor- 
pcpiia, are the foundations of this numerous family, so re¬ 
markable for the variety of forms it offers; for the beauty 
of some, from the splendour of their eolours, the elegant 
arrangement of their tints, or the graeefulness of their fins ; 
and for the ugliness of others nf disagreeable shapes, and 
having loose disgusting skins. Few fishes are so handsome, 
or more delieate in appearanee than Pterois, whose fins 
resemble the long feathers of the gayest birds, while Pelcyr 
and Sgnanceia are about as ugly as a fish ean be. The fol¬ 
lowing table of the genera is taken from the Histoire dts 
Poissons. 
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TABLE OP GENERA. 



Classifica¬ 
tion— free rays in advance of the dorsal. 

Acanthop- Two dorsals. 

Aparallclopiped head. 

Free rays beneath the pectoral. 

Trigla, Prionotus, Peristedion. 

Long rays beneath the pectorals, united to form great fins 
used as wings. 

Dactvlopterus. 

No detached rays under the pectorals. 

CEPliALACANTHUS. 

A round or depressed head. 

Ventrals under the pectorals. 

COTTUS, IlEMlTRlPTERUS, BEMBRAS, ASPIDOPHORUS. 
Ventrals behind the pectorals. 

Platycephalus. 

A single dorsal, 

A compressed head. 

Villiform teeth on the jaws, vomer, and palatines. 

IIEMILEPIDOTUS, BlEPSIAS, ApISTES, SC0RP.ENA, SE- 
BASTES. 

Teeth on the jaws and front of the vomer, but not on the 
palatines. 

Pteuois. 

Some small teeth on the jaws only. 

Agriopus. 

A large head i monstrous in appearance; eye on the dorsal 
aspect. 

Villiform teeth on the jaws and front of the vomer. 

Pelor. 

Free spines replacing the first dorsal. 

Body scales large and imbricated; eight branchiostegals. 
Moxocentris. 

Body mailed by plates on the lateral line; three branchi¬ 
ostegals. 

Gasterosteus, Spinaciiia. 





Kif. 97. 

Trigla pleuracanthica 
scale from the lateral line. 


The TriglcB or Gurnards are too well known to need a 
description ; at the same time they convey a good idea of 
the general form of one of the lead¬ 
ing tribes of the family, and one in 
which the characteristic develoj)- 
ment of the second suborbitar 
scale bone is well seen. This bone 
in all the Sderogenoids either 
covers the whole cheek, or sends a 
process across it to the curve ot 
the jireopcrculum opposite to the 
spine at the angle, to which it 
serves as a point of resistance 
when the spine is used as a wea¬ 
pon. This elongation of tlie sub- 
orbitiir is often crested by an acute 
ridge, and is most commonly armed 
with spinous points. The air-blad¬ 
ders of the Gurnards are variously 
lobed, and some of the species have been noticed to emit 
a grunting noise when caught, which some observers have 
supposed was produced by that organ ; but it is the charac¬ 
ter of the order to have no air-duct to the swim-bladder. 
Tlie desh of the Gurnard is very wliite, firm, and wholesome. 

The common Dactylopterus or Flying-fisli of the Medi¬ 


terranean {Trigla volitans^ Linn.), is a species too remark- Classifica* 
able for its functions, so ojiposite to those of its class in gene- tion— 
ral, not to have attracted from an early period the attention of Acanthop- 
mankind. It is extremely common, and has been men- 
tinned by all the authors who have treated of the fishes of ^ 
that inland sea. The ardour with wliich it is pursued by 
the Dolphins and Bonitos, the sudden efiort which it makes 
to escape these predaceous creatures by vaulting into the 
air, the new and probably unthought of dangers wliicli there 
await it from gulls and other aquatic birds, render it an 
object of the highest interest to the unaccustomed lands¬ 
man, somewhat wearied with the monotony of a sailor’s 
life. “ It is by the extension of the pectoral rays and mem¬ 
brane that the fisli is enabled to raise itself from its proper 
element to the regions of the air, though this is by no means 
a continual flight, for the utmost it can do is to describe an 
arc over the surface of the water extending to a distance 
of about 120 feet, and sufficiently elevated for the fish some¬ 
times to fall on the deck of a large vessel. This power of 
flight or momentary suspension would he much greater if 
tlie pectoral membrane could preserve its humidity longer, 
but it is soon evaporated in the heat of the tropics; and the 
membrane, as it becomes dry, loses its buoyant power, and 
the fish falls. They are sometimes so numerous as to aflbrd 
much pleasure to the spectator by their repeated flights; 
and at particular times, especially on the approach of rough 
weather, in the night, numbers of them may be seen, by 
the phosphoric light they emit, marking their arched pas¬ 
sages in apparent streams of fire.” Such is the current 
account of the flights of this interesting fish, and of the 
causes of it; hut it is probable, as has already been ob¬ 
served of the Exoccetiy that the Flying-fishes do not soar 
into the air merely when pursued by their enemies, for this 
would only be incidere in Scgllam ciqneiis vitare Charyh- 
dim^ hut also to subserve some purpose in their economy. 

The Cotti are characteristic members of another group 
of the IMailed Cheeks. The fresh-water species of this 
genus have the head almost smooth, and only a single spine 
to tlie preopcrcle. Their first dorsal is very low. The 
most common is the river Bull-head {Coitus gohio^ Linn.), 
sometimes called the filer’s Thumb. It is a small dark- 
coloured fish, 4 or b inches in length, and frequent in most 
of the streams of Europe and the north of Asia. It usually 
lies concealed beneath stones, from whence it darts with 
great rapidity upon its jirey. It is said to be extremely pro¬ 
lific; and the female, when with spawn, becomes so greatly 
enlarged, that her ovaries protrude like mammae. Tlie Bull¬ 
head, like the Salmon, has a reddisli hue when boiled. It 
affords a good and wholesome food, much sought after by 
the mountain tribes of several countries. 

Tlie iScorpccncB sxe found in all seas in considerable num¬ 
bers, and present a great variety of aspects, some being 
nearly as ugly as a Pelor, while others passing, as it were, 
into the nearly allied genus Sebastes, have a Percoid neat¬ 
ness of a})pearance. The species here figured is an Aus¬ 
tralian one, Scorpeena Stokesii. 



Fig. 98. 

5^corpirna Stokesii, 

The Plalycephali may be considered as elongated and 
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Classifica- greatly depressed Scorpcence. The subjoined representation 
tion— of Platycephalus cirrhonasus will give a good idea of the 

Jicantbop* 
terous 


Fishes. 



Fishes. 


Fig. 99. 

Platycephalus cirrhonasus. 

form ot one, which, however, is not so flatly depressed as 
many others of the genus. They are common ground-fish 
in the southern hemisphere. Fig. 42 gives a view of a 
scale from the lateral line of the same species, Synanceia 
horrida^ as tlie title implies, exhibits by no means an in¬ 
viting aspect. It is named Ikan-swangiy or Sorcerer-fish, by 
the Malays. S, brachio of Cuv. is tlie species called 
or Hideous, by the Negroes of the Isle of France, who hold 
it in great abhorrence. In fact, nothing can be conceived 
more frightful. At first sight no one would consider it a 
fish, but rather as a mass or unformed lump of corrupted jelly. 
“ Totum corpus,” says Commerson, ‘‘ muco squalidum 
et quasi ulcerosum.” Its head and members seem en¬ 
veloped in a sack of thick, soft, spongy skin, warty and 
wrinkled like that of a leper, and irregularly blotted over 
with various tints of brown and gray. Sometimes it ap¬ 
pears entirely black; but it is always gluey and disgusting 
to the touch. The little eyes are scarcely discernible in 
the large cavernous head. This species is said to possess 
great tenacity of life, and survives for a long tin)e out of 
the water. The skin, in fact, forms a little ring like that 
of Pelor above the point of the operculum, through which 
the fish can respire at pleasure, leaving the remainder of 
the gill-opening closed, and the gills consequently little ex¬ 
posed to exsiccation. The inhabitants of the Isle of France 
regard this fish as a reptile, and dread its sting, meaning 
the wounds inflicted by its spines, more than that of snakes 
or scorpions. 

The genus was so named by Cuvier from the trea¬ 

cherous way in which these fishes conceal the moveable pre- 
orbitar spine, by laying it along the cheek, and on any one 
attempting to seize them, raising it suddenly so as to inflict 
a disagreeable wound. The Greek word from whence the 
name was derived signifies “ perfidious.” Since Cuvier’s time 
several species have been discovered possessing this sub- 
orbitar weapon, but varying considerably in the rest of their 
form from Apistes, as described by him. One of these new 
forms is Choridactylus multibarhus, of which a figure (fig. 
9) has been given. Some of these Apistes, having large 
pectorals, are able to sustain themselves in the air for a time, 
as Flying-fishes. One of the remarkable forms of the family 
is represented by fig. 14. It is the Monocentris Japonica. 

The Gasterostei differ from the rest of the family in 
having the spines of the dorsal free and detached. The 
species arc small fishes flmiiliarly known under the name 
of Sticklebacks (Scotice, Ben tides), and extremely com¬ 
mon in all the fresh waters of Europe. Gesner indeed as¬ 
serted that they did not occur in Switzerland; but the 
contrary has been long since ascertained. Our most com¬ 
mon species is G. aculeatus (Linn.), under which name, 
however, it is supposed that more than a single kind has 
been confounded. It is an active and greedy little fisi), 
extremely destructive of the fry of other species, and con¬ 
sequently injurious in ponds where these are sought to be 
preserved. Mr Henry Baker informs us that it will spring 
not less than a foot perpendicularly out of the water and 
to a much greater distance in an oblique direction, when it 
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desires to overcome any opposing obstacle. It is scarcely Classifica- 
to be conceived,” he adds, what damage these little fish tion— 
do, and how greatly detrimental they are to the increase of ^c^^thop- 
all the fish in general among which they live; for it is with 
the utmost industry, sagacity, and greediness that they seek , 
out and destroy all the young fry that come in their way, 
whieli are pursued with the utmost eagerness, and swal¬ 
lowed down witliout distinction, provided they are not too 
large; and in proof of this, I must assert that a banstic- 
kle which I kept for some time, did, on the 4th of May, de¬ 
vour, in five hours’ time, seventy-lbiir young dace, which 
were about a quarter of an inch long, and of the thickness 
of a horse hair. Two days after it swallowed sixty-two; 
and would, I am persuaded, have eat as many every day, 
could I have procured them for it.” The Stickleback 
sometimes swarms in prodigious numbers. Pennant states 
that at Spalding, in Lincolnshire, there are once in seven 
years amazing shoals, which appear in the Welland, coming 
up the river in the form of a vast column. This concourse 
is supposed to arise from the multitudes which have been 
washed out of the fens by the floods of several years, and 
which collect in deep holes, till, overcharged with numbers, 
they are obliged to attem])t a cliange of place. The quantity 
may perhaps be conceived irom the fact, that a man em¬ 
ployed in collecting them, gained for a considerable time 
four shillings a-day by selling them at the rate of a half¬ 
penny a bushel. Some of the Gasterostei live indifferently 
in salt or fresh water, and the one represented by figure 
13 was taken by Sir Edward Belcher, in the sea at the 
north end of Wellington Sound, in Lat. 77° N. M. Coste, 
who studied the manners of these small fishes in the Me¬ 
diterranean, relates that on the approach of spawning time, 
the male builds a nest of stalks of grass and other matters 
in a hollow of the bottom, a little above three feet wide 
and about six inches and a half deep, creeping over the ma¬ 
terials on his belly and cementing them with the mucus 
that exudes from his skin. The bottom of the nest is first 
laid, then the sides are raised, and lastly, the top is co¬ 
vered over. A small hole is left on one side for an entrance. 

When the erection is complete, he seeks out a female, and 
conducting her, M. Costa says, with many caresses, to the 
nest, introduces her by the door into the chamber. In a 
few minutes she has laid two or three eggs, after which she 
bores a hole on the opposite side of the nest to that by which 
she entered, and makes her escape. The nest has now two 
doors, and tlic eggs are exposed to the cool stream of water 
which entering by one door flows out at the other. Next 
day the male goes again in quest of a female, and sometimes 
brings back the same, sometimes finds a new mate. This 
is repeated until the nest contains a considerable number 
of eggs, and each time the male rubs his side against the 
female and passes over the eggs. Next the male watches 
a whole month over his treasure, defending it stoutly against 
all invaders, and especially against his wives, who have a 
great desire to look at the eggs. When the young are 
hatched and able to do for themselves, his cares cease. 

Mr Lecoq made similar observations at another place, but 
the Italian society to whom the papers of the two obser¬ 
vers were transmitted, after inquiring fully into the case, 
decreed that the right of priority belonged to ]\I. Coste. 

{Ardiiceyi fur Naturg.) 

Family VII.— SCLEROGENlDiE. 

Joucs cuirasshs, Cuv.; Cataphractoridoe, Cant.; Triglidce, Bonap.; 

Cataphracti, Heck.; Scleroparti, Buccaloricatcc, &c. 

The distinetive character of this group is the prolongation of the 
second suborbitar scale-bone across the cheek to bearticulated with 
the preoperculum in its curve, so as to serve for a fulcrum to the 
spine, which issues from the angle of that hone. Forms exceedingly 
variable, hut having a family resemblance in their prevailing mon¬ 
strous character. Several genera have fewer than five rays in the 
vcntrals, an uncommon occurrence among Acanthopteri. 

2n 
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Classifica- Genus I. Triola, Linn. Cheek wholly covered by the enor- 
tion— mous second suborbitar, which is articulated by an immoveable su- 

Acanthop- ture to the preoperculura, the two moving together; sides of the 
teroQS head almost vertical. IJody scaly. Two dorsals. Three free un- 
Fiahes. branched articulated rays under the pectoral. Snout formed by 
the union of the prefrontals, turhiiials, and point of the nasal, by su¬ 
ture ; the preorbitar making a more or less salient projection before 
them. Branchioategals seven. Branchial rakers in form of tuber¬ 
cles; villiform teeth on the jaws and pharyiigcals, but the palate 
and tongue are edentate. Lateral line straight to the caudal, on 
which it forks ; it is variously armed. Stomach csecal; pancreatic 
ca-ca numerous (eight to twelve), dividing into two or three lobes 
anteriorly. Eighteen species. 

Genus II. Prionotus. Cuv. Triglce with very large pectorals 
and villiform palatine teeth. Body scaly. Eight species. 

Genus III. Peristedion. Lacep. Body clothed in scaly ar¬ 
mour. A long projection of the preorbitar on each side of the snout. 
iMouth beneath ; destitute of teeth, as are also the vomer, palatines, 
and pharyngcals. Under lip bearded. Body octagonal, with tapering 
spines on its eight angles. Two free rays under the pectoral. Pan¬ 
creatic caeca seven; air-bladder pretty large, simple. Two species. 

Genus IV. Dactyi.opterus, Cuv. Head flat above, rounded off 
into a nearly vertical face ; helmet granulated. Eye very large. A 
very long spine continued from the lowerborderof the preoperculum. 
Suprascapula emitting a long spine ; articulation of the suborbitar 
and preoperculum moveable. Teeth pavement-like on the jaws ; no 
teeth on the vomer or palatines. Branchiostegals aix ; four articu¬ 
lated rays only in the ventrals in addition to the spine. No free 
rays in the pectoral, but the fin is divided into a smaller anterior 
part, and a posterior very broad and long part with the tips of the 
rays going beyond the membrane ; some of the anterior dorsal rays 
are free. Scales of the body hard and firm, those on the flanks 
keeled, forming, by their close succession, trenchant crests. Stomach 
caecal; about thirty pancreatic caeca in two bundles; air-bladder 
small, deeply bilobate. Two species. 

Genus V. Cephalacanthus, Lacep., is a 7)a<-tj/^opfgrM5 with¬ 
out the wing-like supplementary pectoral, or a Trigla without the 
free rays. Head and body like Dactyloi>t€r\tSy of which it is said by 
Dumeril to be merely the young. An acute and very long spine 
from the angle of the preoperculum, and another from the supra¬ 
scapula, both serrated. Pectoral divided into two nearly equal lobes 
by a fissure. A pointed caecal stomach; innumerable pancreatic 
caeca ; no air-bladder. One species. 

Genus V’l. Cottus, Linn. A large rounded or depressed head, 
variously armed with spines and tubercles. No scales. Two dor¬ 
sals. Teeth on the fore-part of the vomer; no teeth on the pala¬ 
tines. Six branchiostegals. Five, four, or fewer rays in the ventrals ; 
inferior rays of the pectoral unbranched as in Traehinus, Pan¬ 
creatic caeca few in number; no air-bladder. Thirty-six species. 
Various dismemberments of this genus have been made, and the 
fresh-water and marine species have been separated— Uranidea be¬ 
ing the name given to an American fresh-water species, and Acan- 
thoeothus to the marine ones. 

In the fully armed head of a Cottus there are ten spinous points 
more or less produced on each side of the head ; one on the turbi- 
nal; five on the preoperculum, the one at the angle being a long 
spine, and the others angular points of the inferior limb ; one on 
the inferior anterior angle of the suboperculum ; a spine at the 
point of the operculum, and acute points or spines on the supra- 
Acapula and coracoid. There are also four eminences placed in a 
quadrangle on the top nf the head, one behind each orbit, and another 
on the occiput on each side. In some these are blunt and smooth ; 
in others spinous; in others rough tubercles, much elevated or even 
branched. In other species many of the spinous points are obsolete. 

Genus VII. Tn achy derm is, Ileck. {Centridermtehthps, Uich.) 
General form that of Cottus; head less depressed. Turbinals, 
preoperculura, and inferior angles of the suboperculura spinous; 
theprincipalpreopercularspine-hooked. Beneath it two acute spines 
and a blunt point; operculum and preorbitar unarmed. Villiform 
teeth on the jaws, palatines, and chevron of the vomer ; pharyngeal 
teeth rather coarser, the upper ones forming a tuft on each side. 
Dorsals contiguous; pectorals like those of Cottiis, with simple rays 
below (seven) ; ventrals having four jointed rays and one spine, 
Branchiostegals six. Body covered with slender setaceous spines, 
each springing from a minute cuticular tubercle. Head, belly, ax¬ 
illae of the pectorals, and a narrow line along the base of the anal, 
smooth. A genital papilla ; pancreatic casca. Species Tr. ansatay 
China. 

Cottus asper (Fauna Bor, Amer.) seems to be a second species of 
Trachydermisy with the spines on the same bones of the head, but 
less prominent, so as to be concealed in the recent fish by the inte¬ 
guments, and the point of the principal preopercular apine not 
hooked. It is the type of the genus Cotopsisy Girard. 

Genus Vlll. Triolopsis, Gir. Head smooth. Jlany muci- 


ferous canals developed in the bones of the skull and face, as in Classifica- 

Acerina. First dorsal shorter and much lower than the second one, tion_ 

and distant from it. No palatine teeth; teeth on the chevron of the Acanthop- 
vonier, and also down the median line. Four preopercular spines, terous 

shorter and more slender than is usual in Cotuis. Gill-openings Fishes, 

connected on the throat without an isthmus. Branchiostegals six. v ^ ^ 

All the pectoral rays undivided. One species, Lake Ontario. 

Genus IX. Phobetor, Kroy. Cotti destitute of vomerine 
teeth ; resembling Cottus Scorpius in general aspect. Acute 
small turhinal spines. Principal preopercular spine snagged; 
three acute points on the bone beneath it; operculum destitute of 
both the usual median rib and spine. A small spine pointing down¬ 
wards from the lower angle of the subopercnluni, and crossed by a 
smaller intcroperr.ular spine. Suprascapulac unarmed. Two small 
cranial tubercles on each side. Xo orbital ridges. Lateral line com¬ 
posed of cutaneous mucoducts. Fins large. 

Genus X. Icelus, Kroy. Body somewhat compressed, higher 
than thick. Head large ; destitute of scales ; armed with spines 
on the snout, preoperculum, and nape. Teeth minute, setaceous 
on the jaws, vomer, and palatines. Branchiostegals six. Two dor¬ 
sals, separated ; ventrals of four rays under the pectorals; rays of 
all the fins undivided. On each side from the nape to the caudal fin 
a continuous series of bony shields, running near the dorsals. La¬ 
teral line composed of bony tubercles. Ciliated scales on the sides and 
belly, few and scattered; the rest of the skin naked. Three species, 

I. hamatus, I. bicornis, I. uncinatus. 

Genus XL Cauacanthus, Kroy. Body higher than in other 
genera of the family, greatly compressed, oval. Snout very short, 
truncated ; small slender teeth on the premaxillaries and mandi¬ 
ble, Branchiostegals six. Preorbitar scale bone armed with a spi¬ 
nous point anteriorly. Two low dorsal fins; short pectoral fins, 
with simple rays; ventrals entirely rudimentary; two spinous 
anal rays, set apart from the soft portion of the fin. No scales, 
hut many cutaneous papillie. One species, Otaheite. 

Genus XII. Podaerus, Rich., 1848. Scaleless. Lateral line 
of simple cutaneous mucoducts, arched abruptly over the pectorals. 

Ventrals of a spine and two soft rays ; two dorsals approximated ; 
rays of all the fins, except the caudal, unbraoched ; none free. Vil¬ 
liform bands of subulate teeth on the jaws, vomer, and palatines, 
and in hemispherical tufts on the pharyngeals, also on the tuber¬ 
cular rakers. Tongue smooth. No armature on the preorbitar, 
suboperculum, or interoperculum, nor on the cranium or supra¬ 
scapula?. Slight unevenness of the skull concealed by the soft * 
parts. A narrow, thin process projects from above the corner of the 
preoperculum ; and the operculum ends in a thin flexible point, 
but there is no pungent corner, and the integuments of the cheek 
conceal the second preorbitar as it crosses to the hollow of the 
preoperculum. One species has the aspect of Centropomus, another 
of CottuSy both are more compressed than Cottus. Two species, 

China seas. 

Genus XlII. Asp.iDoriioRus, Lacep. Phalanoista, Bloch., 

Schneid. Many of the characters of Cottus, such as the depressed 
head, simple rays, six branchiostegals, hut with the body cuirassed 
by a series of large bony scales that extend from the head to the 
caudal fin, forming a pyramid with many faces. No vomerine 
teeth. Ten species. 

Genus XIV. PLATYCEniALus, Bloch. Head very much de¬ 
pressed ; spiny. Body more or less depressed; elongated ; scaly. 

Acute teeth on the palatines. Seven branchiostegals. A spine and 
five articulated rays in the ventrals, which are under the middle of 
the pectorals, and therefore abdominal in position, and are widely 
apart from each other laterally, owing to the breadth of the pubic 
hones. Dorsals contiguous or approximated. Thirty species. 

Genus XV^. Oplichthys, Cuv. Head depressed, and with the 
operculum very spinous as in Platycephalns. Body cuirassed as in 
Aspidopkorus, Ventrals wore jtigulary having a spine and Jive 
soft rays. One species, Japan. 

Genus XVI. Hemitripterus, Cuv. Two dorsals, the first one 
deeply notched. ^Many cutaneous filaments on the uneven head and 
mandible. Large pectorals advancing far under the throat; the 
lower rays thickened, but none free; ventrals jugular of a spine, 
and three soft rays; rays of all the fins, including the caudal, sim¬ 
ple, Teeth on the jaws, vomer, palatines, and pharyngeals in villi- 
forrn bands. Tongue smooth. Branchiostegals six. Two species. 

Genus XVII. IIemilepidotus, Cuv. Somewhat of the aspect 
of Cottusy but with the dorsals united, though notched between the 
8]iinous and soft portions. Teeth on the jaws, vomer, and pala¬ 
tines. Two ranges of scales on the sides with soft integument be¬ 
tween them ; scales round, finely denticulated, and rising into a 
little crest. Stomach small ; pancreatic caeca five. 

Genus XVHl. Be.mbras, Cuv. Head, serrated crests, and 
spines, nearly as in Platycephalns, hut not depressed. Ventrals 
rather before the pectorals, with five articulated rays and the 
usual spioe, and as in Scorpoeiio. there are villiform bands of teeth 
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Cla8sii)ca« vomer, and falatinei. Dorsals separated, as in Cottus» 

Two species. 

Genus XIX. Scorp.en^, Linn. Resemble the Com' in many 
particulars, but are distinguished by their single dorsal. Head 
compressed laterally* and teeth on the palatines as well as on the 
vomer and jaws. Head large and very spiny, enveloped generally in 
a spongy skin ; pungent or spinous points on the side of the head, 
aod gill-cover generally on the same bones as in Cotlw#, and they 
vary in size and acuteness with the apecies. There are besides a 
spinous ridge on the second auborbitar, and crests on the top of the 
cranium, more or less prominent aod acute. No scales on the head. 
Seven branchiostegals. A scaly body. Cutaneous filaments de¬ 
pending from various part of the head and flanks, and simple 
though jointed rays in the lower part of the pectorals. Eight or 
more pancreatic caeca ; no air-bladder. Thirty species. 

Genus XX. Sebastes, Cuv. Percoids, except for the connec¬ 
tion of the suborbitar with the operculum and the simple inferior 
rays of the pectorals. Scorpatncs^ but for the presence of scales on 
the snout, maxillarics, cheeks, and gill-covers, or on most of these 
parts. The head is less armed than that of Scorpannay and the cu¬ 
taneous filaments are absent, or very sparingly present. Transi¬ 
tional species exist, which may be placed in either of these two 
genera. Eighteen species. 

Genus XXL Pterois, Cuv. Head compressed and strangely 
shaped. Cutaneous filaments on the snout. Preorbitars and pre¬ 
operculum simple. Very long rays in the pectorals, with the mem¬ 
brane deeply notched; long slender dorsal spines. Teeth on the 
jaws and front of the vomer, but nooe on the palatines. Seven 
branchiostegals. Small scales on the body and various parts of the 
head, smooth and round (cycloid ?). Pores on the limbs of the man¬ 
dible. Ventrals with five forking soft rays in addition to the spine. 
Three pancreatic caeca ; a pretty large oval air-bladder. Ten 
apecies. 

Genus XXII, T.enianotus, Cuv. Body extremely compressed. 
Dorsal very high, and united to the caudal, from which the anal is 
distinct; ventrals under the base of the pectorals of five soft ra)^s 
and one spine. Scales very small. Cutaneous filamenta on the orbit, 
nostril, and tip of the snout. Spinous points on the turbinals, three 
on the orbit, two on the cranial crest, one on the suprascapula, two 
on the operculum. Three teeth on the preoperculum, a small one 
on the crest of the second suborbitar. Radiating lines on the pre- 
orbitar, and teeth on its edge. 

Genus XXllT. Blepsias, Cuv. Allied to <5corpccna by its com¬ 
pressed head, cheek cuirassed by the suborbitar, palatine teeth, 
simple fin-rays, short, and half free in the lower part of the pec¬ 
torals, and cutaneous filaments on the snout and mandible; but dis- 




tinguished from that genus by the five branchiostegals and high 
dorsal, divided into three unequal lobes like that of Hemitriptenis : 
from the latter genus its compressed head separates it. All the rays 
of the fins, including the caudal, unbranched. Obtuse corners on 
the preoperculum, and acute turbinal spines, but no other sharp 
points on the head. 

Genus XXIV. Aoriopus, Cuv. One of the least armed of the 
family, and the second suborbitar does not articulate opposite the 
ngle of the preoperculum, but to the upper part of the ascending 
limb of that bone. A long single dorsal, with atrong spines ad¬ 
vancing on the cranium to between the orbits, with its anterior 
rays flanked by elevated uneven cranial crests. Mouth projecting, 
small, furnished with scarcely perceptible teeth; no teeth on the 
palate or tongue. Five branchioategals. Pectorals low down, the 
membrnne between the lower rays deeply notched; ventrala with 
a apine and five soft rays ; caudal rays aubdivided ; rays of all the 
other fins simple. Skin scaleless, smooth, or finely tuberculated. 
Stomach siphonal, without a dilatation to distinguish it from the 
oesophagus; no pancreatic catca; air-bladder oval, occupying half 
the length of the abdomen. This genus nnd Patcecus seem to link 
the Sclerogenidcc and Goliida to each other. Four species. 

Genus XXV. Apistes, Cuv. Scorpcenocy having for their dis¬ 
tinctive character one long spine on the preorbitar, and another 
on the preoperculum, which, from the mobility of these bones, can 
be raised to a right angle with the long axis of the fish, and become 
dangerous weapons. Soft part of the dorsal not separated from the 
apinous portion, but in some apecies rays are detached from the front, 
and form small separate fins. Some have a naked skin like CottuSy 
others are scaly like Scorpccnay and some have one or more free 
rays under the pectoral. Cuvier kept these various forms in one 
genus, merely giving the name of Minous to those which have some 
detached pectoral rays: subsequent ichthyologists have made genera 
of the groups that were indicated in the Hisloire des Poissons. 
Stomach caecal; four pancreatic caeca ; pretty large air-bladder, 
swollen at the extremities, and somewhat depressed in the middle. 
Eighteen species, of which three are wholly without scales. 

Genus XXVI. Minous, Cuv. Apistes with ona free ray under 
the pectorals, and thereby allied to— 


Genus XXVII. Choridactylus, Rich. {Toy, of the Sulphur, Classifica- 
1848). This genus combines the characters of various Sclerogenidce : tion— 

in union with the preorbitar spines of Apistes or Mmousy it has the Acanthop- 
hollow cheeks, prominent orbits, tall, slender dorsal spines, fila- terous 
meiits of the fins, three free pectoral rays, and ventrals adnate to Fishes, 
the belly, and composed of five soft rays and a spine, all as in Pelor, 

It has not, however, the elongated body, depressed head, and hori¬ 
zontally protruding muzzle, nor the vomerine teeth of Pelor, and 
of the Scorpcence generally ; it is distinguished from Synanceia by 
its free pectoral rays, but resembles that genus in general form. 

Skin scaleless. Many filaments on the head, mandible, and fins. 

One species. 

Genu.s XXVI11. Sthenopus, Rich. (lib. supra cit.) Aspect of 
Pelor, with a less extraordinary-shaped, though large head, and 
three higher rays of the dorsal, advanced to the orbits, but con¬ 
nected at the base by membrane to the remainder of the fin. Only 
two soft rays and a spine in the small ventrals, which are under the 
base of the pectorals. No pungent points on the bones of the head 
and face, which are clothed with soft, thick, loose integuments. 

Skin of the body destitute of scales, but covered in many parts, 
especially along the lateral line, with small cutaneous filamenta, 
which extend also to the head, pectorals, and dorsal. Pectorals at¬ 
tached differently from those of Synanceia» Teeth on the jaws and 
chevron of the vomer; none on the palatines. The second suborbitar, 
which traverses the cheek, is a narrow plate that descends from 
under the eye to the curve of the preoperculum ; the preorbitar 
is subulate with a cartilaginous tip. One species. 

Genus XXIX. Pelor, Cuv. Head as it were broken down 
above, with prominent orbits approximated to each other. High 
and almost isolated dorsal apines. No scales. Bands of fine villiform 
teeth on the jaws and front of the vomer ; none on the palatines or 
tongue. Two free rays under the pectorals. The large moveable 
spine of the preorbitar of Apistes is absent, by which they are 
separated from the species of that genus with naked akins, but 
there are angular points on the preorbitar, and atill more promi¬ 
nent ones on the preoperculum, operculum, suprascapula, and 
coracoid. Stomach caecal; four thick pancreatic cajca; an iiir- 
bladder scarcely as big as a pea placed near the pylorus. Seven 
species. 

Genus XXX. Synanceia, Bloch., Schneid. Destitute of spines 
on the head, which is not more compressed than that of many 
Cotti» Teeth on the jaws, but none on the vomer or palatines; no free 
rays uoder the pectoral, but the tips of some of the rays project 
considerably in some species. Mouth vertical as in Uranoscopus, the 
mandible being in front when shut; this form of the mouth, five 
soft rays in the ventrals, and the want of vomerine teeth, distin¬ 
guish the genus from Sthenopus. Skin scaleless, smooth nnd slippery. 

Eyes in some lateral, though high on the head; in S. asteroblepa 
very small, and on the dorsal aspect of the head. Stomach oval, 
csecal; four thick pancreatic caeca ; air-bladder simple, small in the 
fore part of the abdomen. Twelve species. 

Synancideum (Miill., Acad. Berl. 1839) is Synanceia with vome¬ 
rine teeth. S. trachynis (Rich.) is an Australian species. 

Genus XXXI. Aploactis, Schleg. Intermediate among the 
Cottiy Synanceia, Apistes, and Agriopi, resembling Cottus in denti¬ 
tion and in its ventrals, with two soft rays and one spine; Synanceia 
in the want of armature of the head and general physiognomy; 

Apistes in the compressed head and shape of the dorsal; and some 
Agriopi in its skin being studded with bristles springing from small 
tubercles. Two species. 

Genus XXXII. Monocentris, Lacep. Very different in aspect 
from the other members of the family, but having the distinguishing 
character of the group in tha suborbitar crossing the cheek to tha 
preoperculuni. Body thick nnd short, cuirassed by enormous rough 
angular and keeled scales. Four or five thick spines not connected 
with membrane form an anterior dorsal; ventrals having one enor¬ 
mous spine, and a few small, almost invis’.ble rays in its axilla; 

Face bulging. Villiform teeth on the jaws and palatines ; none on 
the vomer. Eight branchiostegals. Soft dorsal nnd anal opposite, 
and far back. One apecies. 

Genus XXXllI. Traciiichthys, Shaw. (Iloplostethus, Cuv.; 

Hist, des Poiss. iv., 470, and iii., 229.) Form oval, to which the 
tail behind the anal is to be added. Face very convex; mouth termi¬ 
nal, descending obliquely. Eye very large. Top of the head and 
cheeks cellular, from the prominence of branchiog bony crests, 
which on the cheeks radiate from the suborbitars. Operculum and 
disk of the preoperculum striated ; a spine from the angle of tba 
latter ; a small spine terminating a ridge on the upper part of tha 
operculum ; a flat rough spine on the suprascapula, and one on the 
mastoid. One dorsal; ventrals under the pectorals of six soft 
rays and a spine; the soft rays of all the fins branched. Belly ser¬ 
rated behind the ventrals. Caudal deeply forked. Two species. 

Genus XXXIV. CniRUS, Stel. Pretty long compressed scaly 
fishes, with a small unarmed head. Scales ciliated. Cheek traversed 
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Classifica- by the second suborbitar, as in the other Schrogfnidce; distinguished 
tion— by having several (generally five) lateral lines at various heights. 
Acanthop- Mouth small. Dorsal nearly even, extending all along the back; its 
terous spinous rays slender; ventrals of five rays and a spine. No pan- 

Fishes. creatic caeca. Frequently a tufted filament on the eye-brows. Ten 
species. Pacific. 

The genus Stich<Bus of Reinhardt {Overstgt over del Kongelige, 
Danskty Vid. Seh. &c., 1835-6) should come in here, but we have 
not at present access to Reinhardt’s paper. 


SCIiENOIDS. 

Several genera have been removed from this family as it 
was presented in the Histoire des Poissons^ particularly the 
groups which have a lateral line broken or interrupted 
under the distal end of the dorsal fin. These form the 
Ctenoid Labroids in the order of Pharyngognaths already 
treated of. We have also associated the genera that have 
fewer bran chi os legal s than seven with the Theraponidce^ 
and CheilodactijlxjLS with the Pobjnemidce. These being 
removed, the remainder present a more perfect family 
aspect. 


TABLE OF GENERA. 

Two dorsals, or one dorsal deeply notched. 

No mandibular barbels. 

No strong canines. 

Denticulated preopercula. 

No large smooth rounded teeth. 

Snout convex, bulging. 

SCI^NA, CORVINA, LRIOSTOMUS, JOHNIUS. 
Snout not convex nor high and rounded. 
Larimus, Lepipterus. 

Large pavement-like teeth on the jaws. 

Boridia, Conodon. 

Preopercula not denticulated. 

Nebris, Eleginus. 

Strong canine teeth. 

Otolithus, Ancylodon. 

One or more mandibular barbels. 

Umbrina, Loncuurus, Pogonias, Micropogon. 
One dorsal only. 

U^MULON, pRISTIPOMA, DlAGRAMMA. 



Fig. 100. 

Cori'ina Hichardsonii. 


This woodcut represents a fresh-water Corvwa, common 
in Lake Huron. We have, however, some suspicion of its 
belonging more pro|)erly to the Theraponidce than to the 
Sci(E7iidcBy notwithstanding Cuvier’s weighty authority. It 
has only six branchiostcgals. 

IMany members of this family have curious air-bladders 
with fringe-like appendages. The subjoined woodcuts re¬ 
present that of Corvina acoupa, and of Pogonias chrotnis. 
One of the most remarkable of the Scieenee is the aquila^ 
called Umbrina by the Romans, and held in high esteem 
in the Mediterranean even at the present day* It is very 
rare on the British coasts. Dr Patrick Neill records one 
instance of its capture off Ugea in Northmavine, Shet¬ 
land, in November 1819. When first seen, it caught 
the attention of the fishermen by its endeavours to elude 
the pursuit of a seal. It measured five feet four inches, 
and when lifted into the boat made its usual ‘Spurring 


sound.” !Mr Yarrell mentions some subsequent instances Classifica- 



Fig. 101. 
Air-bladder, 
Corvina acoupa. 




of its being taken on the Northumber¬ 
land and Kentish coasts. It is much 
more common in the Mediterranean, 
and Paul Jovius says that many \vere 
taken at the mouth of rivers in the 
Roman states, along w’ith Sturgeons. 

They swim in troops, and are said to 
utter at times a low bellowing sound. 

On one occasion, the fishermen, guided 
by this sound, droj)t their net with such 
sxiccess as to secure twenty fine fish 
at a single cast. The noise may be heard 
from the depth of twenty fathoms, and 
is often very j)erceptible when the ear 
is placed upon the gunwale of the boat. 

Its tone seems to vary, as some have 
compared it to a dull buzzing, others 
to a sharp whistle. Some fishermen 
allege that the males alone are musical 
during spawning time, and that it is 
quite possible to capture them without 
any bait, merely by imitating this pe¬ 
culiar sound. One alluded to by Cu¬ 
vier as liaving been entangled in a net spread along the 
shore at Dieppe, was at first found sleeping; but on being 
handled it 
roused itself 
so suddenly, 
and with such 
violence, as 
to precipitate 
the fisher¬ 
man into the 
water, and 
force him to 
call for as¬ 
sistance be¬ 
fore he could 
become its 
master. High, 
though 
course ima¬ 
ginary vir¬ 
tues, wTre 
formerly at¬ 
tributed to 
the stones 
which occur 
in the ear of 
this, as of 
other osseous 
fishes. They 
^vere worn on 
the neck, set 
in gold ; and 

BeFon says they were called colic-stones^ being renowned for 
the cure, and even prevention of that complaint. It was 
necessary, however, that they should be received as a gift,— 
such as were purchased being found to lose their virtue. 

The Pogonias grow to a great size, some of them 
weighing occasionally above a hundred pounds, and the 
singular sounds uttered by them have gained them the 
vulgar name of Drums. ^Ir John White, an American 
lieutenant, who (in 1824) published-4 Voyage to the China 
Seas^ relates, that being at the mouth of the River Cambodia, 
himself and crew were greatly astonished by certain extra¬ 
ordinary sounds, which were heard from around and beneath 
the vessel. They resembled a combination of the bass of 
an organ, the sound of bells, and the guttural cries of a 
large frog, with certain tones which the imagination might 


tion— 
Acanlhop- 
terous 
Fishes, 



Fig. 102. 

Air-bladder, Pogonias ckromis. 
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attribute to a gigantic harp. It might almost have been said 
that the vessel trembled at those uncertain sounds. For 
some time they increased, and finally formed a loud and 
universal chorus, the entire length of the vessel, and on 
either side. In proportion as they ascended the river the 
mysterious sounds diminished, and finally altogether ceased. 
The interpreter gave the information that they were pro¬ 
duced by a troop of fishes of a flattened oval form, which 
possess the faculty of adhering firmly to various bodies by 
their mouths. A similar ])henomenon was noticed by the 
illustrious Humboldt in the South Seas, although he was 
unable at the time to divine the ca\ise. It would, as Cuvier 
has remarked, be an object of curious research to discover 
by what organ these sounds are produced. Lieutenant 
White need not have left his own country to become 
acquainted with the loud noises produced by the “ Drums” 
or “ Grunts,” as Pogonias chromis is named in the United 
States. This fish, or a species similar to it in appearance 
and habits, abounds in the winter and spring on the coasts 
of Georgia and Florida, and drums so loudly on the bot¬ 
toms of vessels that anchor there, as utterly to deprive the 
sailors of sleep, until several nights* use has accustomed 
them to the loud and disagreeable noise. The sound is 
better expressed by the word drumming than by any other, 
and is accompanied by a tremulous motion of the vessel. 
We caught several ot the fish, and found them excellent 
food, but their tails were rejected as being full of parasitic 
filaria. It appeared to us that the uneasiness produced by 
these parasites might cause the fish to beat their tails against 
the bottom of the vessel, and that many individuals w'ere 
employed in keeping up the sound which continued without 
the slightest intermission all the night through. The teeth 
of Plectropoma dent ex 
have been shown by fig. 

60. Fig. 103 repre¬ 
sents a Sciaenoid of the 
group having a single 
dorsal fin. This group 
corresponds in external 
appearance with the Per- 
coids that have a single 
dorsal, being seemingly as much allied to them as to the 
typical Sciaenoids with the two dorsals, and differing from 
the analogous Percoids chiefly by the presence of teeth on 
the roof the mouth, and a few pores on the mandible. The 
latter character, however, exists in some Percoids also. 

Family VIIL— SCL-EXID^. 

{L(s Scimnoiden, Cuv.) With many of the exterior characters of 
the Percoides, such as a spinous or denticulated operculum, a vari¬ 
ously armed preoperculum, scaly body, a simple or double dorsal, 
or one deeply notched, and the same varieties in the combination 
of these characters, they have more or less of a peculiar family 
physiognomy, and differ from the Percoids in having no teeth on 
the vomer or palatines. The bones of the head and face are often 
full of rauciferous cells or hollows, with external porous openings; 
and the face and snout are frequently gibbous. The vertical fins 
and parts of the head are occasionally scaly. Scales ctenoid, gene¬ 
rally obliquely ranged. In their internal anatomy there is more 
variety than in the Percoids, and their air-bladders especially have 
branching appendages in many genera. The diagnostic characters 
are,—denticulatious or spines on the opercular pieces; cheeks oot 
cuirassed by the suborbitar; mouth little protractile; vomer and 
palatines toothless; seven branchiostegals. 

(a.) Two dorsals, or one deephj notched. 

Genus I. Sci^na, Cuv. Head convex, with cellular bones. Two 
dorsals, or one dorsal deeply notched, and the soft part much longer 
than the spinous one ; a short anal. Preoperculum denticulated; 
operculum ending in points. Seven branchiostegals. Otolites larger 
than in most fishes, and the air-bladders large and complicated. 
The proper SciatncE have feeble spines iu the anal, and are destitute 
of canines and barbels. Stomach caecal; ten pancreatic caeca or 
more. Four species. 



Fig. 103. 

Dtagramma orienialt. 


Genus II. Otolithus, Cuv. SdasrKB also with feeble anal spines Classifica- 

and no barbels, but having long curved teeth or camnes among the _ 

others. Air-bladder having a horn-like projection oo each side in Acanthop- 

terous 


front; four pancreatic caeca. Eighteen species. 

Genus III. Ancylodon, Cuv. OtoUthes with a very short anout, 
excessively long canines, and a pointed tail. Two species. 

Genus IV. Oorvina, Cuv. with wholly villiform teeth 

and no barbels, but differing from Sdoena and Otolithus in the 
great size of the second anal spine. Nineteen species. 

Genus V. Johnius, Bloch. Considered by Cuvier to be like 
Corvina and Otolithus, a subdivision of Sdesna, and distinguished 
chiefly by the second anal spine being weak and shorter thao the 
soft rays of that fin. Eighteen species. 

Genus VI. Leiostomus, Cuv. Johnii in having a small anal 
spine or feeble denticulatious in the preoperculum; but the teeth 
of the jaws so fine as to be with great difficulty seen; pharyngeal 
teeth pavement-like. Scales ciliated. Horns of the air-bladder 
smaller and more slender than in Otolithus. Two species. 

Genus Vll. Larimus, Cuv. One of several anomalous Sciaenoid 
forms, which have characters different from those of the foregoing 
groups. Two dorsals. Villiform teeth. Forehead not arched; snout 
short; preoperculum slightly denticulated. Stomach caecal, narrow; 
eleven pancreatic cseca; air-bladder large, simple. Two species. 

Genus VIII. Nebris, Cuv. Sciaenoids with two dorsals. Villi- 
forra teeth. Profile nearly straight; anout short; mandible asceod- 
ing. Limb of the prcoperculura membranous, and merely striated, 
aod the fins all more or less scaly. One apecies. 

Genus IX. Lepipterus, Cuv. Sciaenoids with villiform teeth, 
prolonged snout, profile rather concave, and very scaly vertical 
fins. One species. 

Genus X. Boriuia. Cuv. CorvincB with smooth blunt teeth on 
the jaws. One species. 

Genus XI. Conodon, Cuv. Sciaenoids distinguished from the 
others by having a row of conical teeth on the two jaws. One 
species. 

Genus XII. Eleoinus, Cuv, Sciaenoids with an entire pre¬ 
operculum. Slouth small. Anal long. Two short eonical boros io 
the fore part of the air-bladder. Three species. 

Genus XIII. Eques, Bloch. Resemble Sdeena, Corvina, Johnius, 
in their convex snout, scaly throughout, like the rest of the 
head; io the mucous pores and pits of the lower jaw; in the up¬ 
per jaw beiug able to retire under the edge of the preorbitar; 
in the length of the second dorsal, and the shortness of the anal, 
both of them scaly as well as much of the caudal. Teeth villiform, 
and not elongated like those^of the Chostodons. In Eques the body 
is compressed, and by the convexity of the nape assumes a cunei¬ 
form outline. Branchiostegals seven. Faint crenatureson the pre- 
operculum; the bony frame of the operculum ends in two flat points. 
The first dorsal is high and peaked with mostly flexible rays; second 
dorsal low and long; caudal rhomboidal ; ventrals longer than the 
pectorals. A small membrane in front of the snout, with a pit on 
each side between it and the high preorbitar. A small pore beneath 
the mandible on each side of the median line. A large silvery air- 
bladder ; caecal stomach; four pancreatic caeca. Three apeciea. 

Genus XIV. Umbrina, Cuv, Sciaenoids having one barbel un¬ 
der the mandibular symphysis. Thirteen species. 

Genus XV. Lonchurus, Cuv., Bloch. Umbrinw with two 
mandibular barbels and a pointed caudal. Two species. 

Genus XVL Pogonias, Lacep. Umbrince with many small man¬ 
dibular barbels. Lower pharyngeal teeth and middle upper ones 
large like those of Labrus. Two apecies. 

Genus XVII. Micropooon, Lacep. Sciaenoids with a prominent 
nape like Corvina, Aloderate-sized anal spine, and very amall and 
numerous barbels. Distinct denticulations on the ascending limb of 
the preoperculum, those at the angle being larger ; operculum end¬ 
ing in two flat poiots. Membrane at the end of the snout four-lobed. 
Mouth moderately protractile ; pretty broad bands of villiform 
teeth; pharyngeal teeth villiform, the middle ones being larger, 
with obtuse summits. Under the mandible at the symphyses two 
large pores and three small ones ; three or four little barbels 
attached to the limb of the mandible. Scales slightly rough and 
oblique as in the Sciaenoids io general. Dorsal spines not very 
strong; slender ventral spine, and the anal spine shorter than the 
soft rays ; caudal nearly even at the eod. Three species, America. 

(h.) A single dorsal; preopercxdum always denticidated. 

Genus XVIII. ILemulon, Cuv. Body oblong, pretty high an¬ 
teriorly, somewhat compressed. Profile descendiog almost in a 
straight line, and forming a snout that projects tolerably. Preor¬ 
bitar large, but not denticulated, covered with skin and scales, 
joining the cheek as in the Xc/cencc in general, and forming a ledge 
under which the moderately protractile upper jaw retires. Lips 
fleshy. Mandible articulated under the eye, having an oval pit 


Fishes. 
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Classifica- under the symphysis, and two small pores in advance of it. Villi- 
tion— form teeth on the jaws, with some bigger than the rest in the outer 

Acanthop- row (but much less so than in DenUx, which, moreover, has an en- 
terous tire preoperculum). Operculum ending in two flat obtuse angular 
Fishes, projections, which do not show through the membrane; and the gill- 
V -w V cover is sometimes quite rounded. Falate without teeth; tongue 
smooth and free. Seven branchiostegals, the last three slender. No 
denticulations on the suprascapula, A triangular scaly appendage 
in the axilla of the ventrals; dorsal moderately notched; caudal 
forked, and covered with small scales like those on the soft parts of 
the dorsal and anal. Scales of the body large, finely ctenoid ; none 
on the lips or snout before the eyes. Stomach ca'cal, small, and 
pointed; seven pancreatic cscca ; a long simple air-bladder. Four¬ 
teen species. 

Genus NIX. Pristipoma, Cuv, Resembling Haemulon in most 
characters, and in the mandibular pores, but having a more bulging 
snout, smaller mouth, less moveable mandible, and no scales on the 
dorsal or anal. Operculum ending in a smooth point, hidden under 
the akin. Villiform teeth, with the exterior row generally stronger. 
(Diatinguiahed from Diagranima by the latter having four or six 
large pores on the mandible, and from Lobotes by the presence of 
mandibular pores and of seven branchiostegals.) Forty speciea. 

Genus NX. Diaoramma, Cuv. Wants the syraphysial pit on 
the mandible, which exists in Pristipoma, hut has the two small 
porea, and in addition, two large pores on each limb of the bone. 
Fins as \x\ Pristipoma, together with the denticulated preoperculura, 
and the operculum destitute of a spine. Twenty-two species. 

Genus XXI. Prionodus, Jenyns. Aspect of Serranus, but 
without the palatine and vomerine teeth. It enters the group of 
Hcemulon, Pristipoma^ and Piagramma, from all of which it is dis- 
tinguiahed by the want of pores under the mandibular symphysis. 

Genus XXII. Pristipomoides, Bleek. Single, undivided, 
dorsal fin. Branchiostegals seven. Dorsal and anal without scales; 
caudal scaly. No conspicuous mandibular pores. Lateral jaw teeth 
aniserial; anterior ones piuriserial; the internal ones minute and 
aetaceous; the external row formed of two to four larger conical 
canines. Preoperculum denticulated. Sumatra. 

Genus XXIU. Cheilotrema, Tschudi. Upper lip protractile, 
with eight pores. Mandible with five pores. Operculum toothed ; 
preoperculum having two spines. Peru. 

SPAROIDS. 

The Histoire des Poissons contains tlie following table 
of the genera :— 

TABLE OP GENERA. 

Teeth in part conical or molar. 

Cheeks scaly. 

Sarous, Charax, Chrysopukys, Pagkcs, Pagellus, 
Dentex, Pentapus. 

Cheeks scaleless. 

Lethrinus. 

Teeth wholly villiform. 

Cantharus. 

Trenchant teeth, no molars. 

Box, Obuata, Scatharus, Crenidens. 

By their dentition they may be arranged in tribes in the follow¬ 
ing order :—> 

Tribe —Round molars and trenchant front teeth. 

Sarous, Charax, Chrysophrys, Paorus, Paoellus. 

Tribe II.— Conical teeth with canines. 

Lethrinus, Dentex, Pentapus. 

Tribe III,— Teeth all villiform. 

Cantharus. 

Tribe IV.— Trenchant jaiu teeth, with or without villiform 
bands. 

Box, ObLATA. 

The Sargi in general feed on sliells and the smaller 
Crustacea, wliich they easily crush with their molar teeth, 
but Cuvier found fiici in the stomachs of some brought 
from the Red Sea and the Atlantic. iElian and Oppian 
inform us that the male is polygamous, and fights with great 
fury with his own sex for the possession of many females, 
Ihe same authors attribute to it a feeling still more extra¬ 
ordinary,-~a lively passion for goats, wliich it exhibits by 
always swimming with great rapidity towards those animals, 
and indulging in playful gambols before them. So blind 
was this passion, that a fisherman (it was so alleged) might 
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catch as many as lie pleased by disguising himself with the Classifica. 
skin and horns of a goat, and scattering in the water flour tion-^ 
steeped in goats* broth. Acanthop- 

The best-known species inhabits the Mediterranean. It 
is the S. Rondeletii of Cuv. The American shores pro- ^ ^ * j 

dnee several otliers, one of which {S. ovis) is called the 
Sheep's-head by the Americans. Dr Milcliell speaks in the 
most eulogistic terms of the superexcellence of its flesh, and 
of the high esteem in wliich it is held at the tables of New 
York. It yields in liis opinion to few fishes, and is worthy 
of being served at the most sumptuous entertainments. 

The price varies from a dollar to a dollar and a half Ibr a 
middle-sized individual, and above that size the price ranges 
even so high as from L.4 to L.7 sterling. Tliey sometimes 
weigh from 14 to 15 lbs. Tlie fishery of this species forms 
an object of importance along the coasts of the state of 
New York. It approaches those of Long Island in the hot 
season from the month of June till the middle of Septem¬ 
ber, after wliich it seems to seek retirement in tlie deep 
abysses of the ocean. As they swim in troops, tliey may 
be advantageously fished for with the net, and many liun- 
dreds are sometimes taken at a single cast. With the great 
nets used at Rayner Town, and the two islands, thousands 
are drawn ashore. They are immediately packed in ice, 
and despatched during the cool of the night to the markets 
of New York. It is difficult to take the Sheep's-head with 
a line, because it contrives to snap the very hooks asunder 
with its cutting leetli. 

The species of Chrpsophris are numerous, and extended 
through many seas. Those of the Mediterranean are only 
two in number, and are called Daurades by the French, 
no doubt from tlie Latin Anrata., a term applied to them 
by ancient autliors. The Greeks named them Chrysophris, 
which signifies golden eye-brow, in allusion to the brilliant 
spot of gold which the common species bears between its 
eyes. That the Aurata of the Latins was identical with 
the Chrysophris of the Greeks, may be inferred from a 
passage in Pliny, which is obviously borrowed from Aris¬ 
totle, and where the ibvmer word is used as the translation 
ol* the latter. According to Columella, the Aurata was 
among the number of the fishes brought up by the Romans 
in their and the inventor of these vivaria, one Ser¬ 

gius Grata, is supposed to have derived his surname IVom the 
fish in question. yElian tells us that the Chrysophris is the 
most timid of all fishes, and that branches of poplars planted 
in the sand so terrified a party of these fishes which had been 
carried upwards by tlie flood, that in the succeeding reflux 
they did not dare to pass the poplars, but allowed tliemselves 
to be taken by the liand. The Chrysophris aurata, or Gilt- 
head.^ seldom quits the vicinity of the shore, and grows ex¬ 
tremely fat in the salt ponds. We owe to Duhamel what¬ 
ever information we possess regarding its habits. The fish¬ 
ermen informed that author that it agitates the sand forcibly 
with its tail, so as to discover the shell-fish which may lie 
beneath concealed. It is extremely fond of mussels, and its 
near presence is sometimes ascertained by the noise which 



it makes while breaking tlieir shells with its teeth. It greatly 
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Classifica* dreads cold, and many were observed to perish during tlie 
tion— severe winter of 1766. The Gilt-liead is a British species, 
Acanthop- extremely rare occurrence. 

... The Dentex vulgaris, a fish of a silvery hue, shaded into 

blue upon the back, witli reddish |)ectoral fins, and some¬ 
times attaining to the weight of 20 lbs., has occurred upon 
the Sussex coast. The specimen figured by Donovan 
(pi. 73) was obtained in Billingsgate market. 

Fig. 31 represents a scale of Lethrinus cgnocheilus, and 
may give some idea of the general character of a Sparoid 
scale, alluded to in the table of genera at the bottom of the 
page. 

Family IX.—SPARlDiE. 

Sparoid scales; a large elongated scale in the axilla of the pec¬ 
toral. Gill-cover shining, without proper spines or denticulations. 
^laxilla capable of being received in part under the preorbitar 
scale bone, which is generally high. Spinous rays of the dorsal 
and anal fins bare, mostly lodging in a furrow ; pectoral and ventral 
fins sharp pointed ; caudal fin notched in an angle at the end. The 
Sparoid scales are generally thin, broader than long, and the centre 
of growth is near the posterior border, the lines being parallel to 
the anterior border, and becoming straight laterally. Their pecu¬ 
liar structure is described more fully in Agass. Poixs. Foss, i., p. 86, 
and in Troschel’s Arch, for 1849, p. 382. Snout not project!og nor 
protractile, destitute of palatine teeth, and distinguished from the 
Scisenoids by the want of any denticulations or armature of the 
gill-covers, and of cavernous or cellular structure in the cranium ; 
from the ChfPtodontidaB^ by the want of scales on the vertical fins ; 
and by the size and nature of the scales from the Scomheridoa 
(Hist, des Poissons). Branchiostegals generally six, sometimes five, 
rarely seven. 


and head wholly unarmed. Ventrals consisting of a spine and five Classifica- 
soft rays under the pectorals. Scales ctenoid, in some covering all tion— 
the head except the disk of the preoperculum, mandible, and lips, Acanthop- 
in other species have more or most of the opercular pieces scaleless; terous 
narrow vertical bands of scales exist on the fins in some species, Fishes, 
but are easily deciduous. Teeth compressed, curved, crenated with 
three or more disks, rarely entire, forming two rows on the jaws, 
and separated by a furrow from an interior band of minute teeth 
appearing to be granular, but when examined with a lens showing 
the same forms with the exterior older ones which they are des¬ 
tined to succeed. Vomer and palate generally toothless. In C. 
simplex, a species with entire incisorial teeth, the vomer is furnished 
with a patch of minute teeth invisible to the naked eye, and there 
is a similar plate on the front of the palatines. Pharyngeal teeth 
small, short, subulate, and densely crowded. Branchiostegals six. 

Six species. 

MyEXOlDS. 

This family is distinguished from tlie Sparoids by the 
protractility of the mouth, and by a greater thickness of the 
face and of the body generally. The Mediterranean species 
were known to the ancients, and their Greek name is La¬ 
tinized by Pliny to 3I(vna, and adopted by Cuvier as a 
generic term. They are mostly small fishes, despised by 
tlie ancients, and held in no great esteem now. 

Fuissc gerres aut inutiles maenas, 

Odor impudicus urcei fatebalur.” 

Martial. 

The following table of tlie genera is from the Histoire 
des Poissons, the source from which our observations gene¬ 
rally are drawn:— 


(a.) Round molar teeth, with trenchant or conical front ones. 

Genus I. Sargus, Cuv. Several rows of molars; incisorial front 
teeth. Cheek scaly. Sixteen species. 

Genus II. Charax, Risso. One row of very small molars al¬ 
most granular; incisorial front teeth. Cheek scal3\ 

Genus HI. Chuysophrys, Cuv. Several rows of rounded 
molars ; front teeth conical. Cheek scaly. Twenty-four species. 

Genus IV. Pagrus, Cuv. Rounded molars in two rows; front 
teeth conical, with a viliiform card-like band behind them. Cheek 
scaly. Fifteen species. 

G enus V. Pagellus, Cuv. Tw'o or more row’s of rounded molars; 
front teeth viliiform. Cheek scaly. Twelve species, 

(6.) Teeth conical, with larger ones, or canines. 

Genus VI. Lethrinus, Cuv. Teeth viliiform, mixed with long 
curved ones, and occasionally one or two rounded molars. Cheek 
naked (without scales). Twenty-eight species. 

Genus VII, Dentex, Cuv. At least four large canines among 
viliiform or card-like teeth. Cheek scaly. Thirty species. 

Genus Vlll. Pentapus, Cuv. Cheek scaly. Teeth viliiform, 
with only tw’o canines; mouth small. Caudal more scaly than in 
Dentex. Eight species. 

(c.) Teeth all viliiform. 

Genus IX. Cantharus, Cuv, Viliiform teeth, the exterior ones 
stronger. Twelve species. 

(d.) Trenchant teeth without molars, sometimes accompanied 
hy viliiform hands, sometimes without them ; no rounded 
molars. 

Genus X. Box, Cuv. A single row' of thin vertical teeth notched 
or crenated on the edge. Six species. 

Genus XI. Oblata, Cuv. Crenated cutting teeth as in Box, 
with a viliiform band behind them. Two species. 

Genus Xll. BoxaoDON, Guich. Body elongated, roundish, 
covered with small scales. Snout short; mouth small, not protrac¬ 
tile. No teeth whatever. Opercular bones not denticulated nor 
serrated. Eyes large. Dorsals two, with many free spines between 
them ; ventral fins minute, situated on the thorax. Branchial open¬ 
ings wide ; branchiostegals six. Valparaiso. 

Genus XUI. Scatharus, Cuv. Cutting teeth not crenated in 
a single row. One species. 

Genus XIV, Crenidens, Cuv. (Qirella, Gray; Melanichthys, 
Schleg. Fauna Jap.) Oval scaly fishes, with a nearly even dorsal 
having many spinous rays. Convex profile; terminal small mouth 


TABLE OF GENERA. 

M.£NIDES. Form sparoid, but having occasionally teeth on the 
palate, or denticulations on the preoperculum. Sleuth in all cases 
very protractile. 

Fo scales on the dorsal fin. 

M.ENA, Smarts. 

Scaly dorsal. 

Ca2sio, Gerres. 

The other genera arc characterized by ichthyologists who 
have written subsequently to the publication of llie volume 
of the Histoire des Poisso 2 is, which contains the dlesnidce. 
The genus Emmelichtfnjs is one of those which combines 



Fig.105. 

Emmelichthys nitidus 



Fig. 106. 

Scale of Emmelichthys nitidus. 

the characters of several groups. It has much affinity to 
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Classifica- CcBsio^ but differs in having seven branchiostegals, a deeply 
tioD~ widely notched dorsal, approaching more nearly to two 

^terous^ dorsals than Gerres^ scaly sheaths to the vertical fins of a 
Fishes, different character from the scales that invest the fins in 
these two genera; and the snout, gill-covers, and maxil- 
laries more strongly and more completely scaly. It is not 
without a resemblance to several of the genera assembled 
under the head of Theraponidce. To Glaucosoma it ap¬ 
proaches in the extent of scaliness of the head and fins, 
but difters greatly in aspect, dentition, branchiostegals, and 
especially in its protractile mouth. From the typical Per- 
cceidce, with which it agrees in having seven gill rays, it 
is kept distinct by its unarmed head; the want of mandi¬ 
bular pores will notallow it to associate with Heemidon, Pris- 
tipoma, or Diagramma ; and it bears little resemblance in 
its sparoid scales to the oblique-scaled typical Scicenidce, 
from which also its elongated face distinguishes it. The 
want of teeth is a character which it has in common with 
Boxaodon and Macquaria^ but the latter has only five bran¬ 
chiostegals. It is a genus recently discovered in the Japa¬ 
nese and Australian seas. Fig. 18 shows the protractile 
mouth of Emmelichthgs nitiduSy with the scales on the 
maxilla ; Fig. 105 gives a figtire of the entire fish, and Fig. 
106 represents one of the scales. 

Concerning the Pseudochuomid^ we have almost no¬ 
thing to say. The genera are not described in the Histoire 
des Poissonsy and but little is contained in the Regne Ani¬ 
mal concerning them. Indeed, a brief notice of the names 
of the genera composing the family given in the Archiven 
fur Naturgeschiclitey is our only authority for introducing it 
here. In the Regne Animaly Plesiops and Cichlops were 
placed among the Labroids, but M. Valenciennes states, in 
1839, that having studied at Leyden the fish sent from 
Java, by Kuhl and Van Hasselt, he was convinced that the 
Plesiops and Cirrhipteri of these naturalists could not re¬ 
main in the Labroid family. Willughby had already no¬ 
ticed the existence of tw o small pancreatic ca?ca in Chroviis 
{Spams chromiSy Linn.) ; and IM, Valenciennes finds it to 
agree so nearly with PlesiopSy as not to be generically dis¬ 
tinct. Their teeth, the interrupted lateral line, constitution 
of their scales, and the filaments of the spinous dorsal rays 
are alike in both. Cuvier, in stating that the Chromides 
had no pancreatic caeca, had in view the Bolti or Labrus 
niloticusy which, in fact, wants these organs. In conclu¬ 
sion, M. Valenciennes is inclined to place the genera in 
question with the Glgphysodons and their allies. Muller, 
finding a coalesced pharyngeal in Chromis, has introduced 
it as the type of a family among the Phargngognatkiy re¬ 
ferring the PseudochromidcB to the Acantkopteri, 


large, deciduous. Veutrals under the anterior third of the pectorals, Classifica- 
Twenty species. tion— 

Genus V. Emmelichthys, Rich. {Erythrichthysy Schleg.) Acanthop- 
Forra of the body that of Smaria or Ccesio, Dorsal more deeply teroua 
notched than that of Gerrea, the last two or three spinous raya being Fishes, 
almost detached. Very slender setaceous pharyngeal teeth ; none 
on the mouth. Jaws moderately protractile directly forwards. Head 
and body, and bases of the vertical fina, scaly. Scales ctenoid. No 
spines on the head. Preoperculum and auboperculum very minutely 
crenulated. Suprascapula irregularly dentate. Branchiostegals 
seven. Two species. 

Genus VI. Ditrema, Schleg. Jaw teeth minute, pluriserial, 
with a few conical ones in front; no vomerine or palatine teeth. 

Snout a horizontal protractile tube. Opercular pieces and suhorbi- 
tar scale bones not denticulated. Dorsal single, low; anal and 
genital apertures apart; anal fin having three spines and numerous 
simple raya. Branchiostegals six. 

Genus VII. Dirterygonotus, Bleek. No teeth on the maxil- 
laries, vomer, or palatines. Opercular hones not denticulated, there 
being a single flat spine on the operculum only. A horizontally pro¬ 
tractile tubular mouth. Dorsal fins two, remote, not scaly. Cheeks 
scaly. Branchiostegals seven. Macassar. 

Genus Vlll. Apogenoides, Bleek. Setaceous maxillary teeth; 
no teeth on the vomer or palatines. Opercular hones not toothed ; 
no opercular spine. Mouth little protractile. Dorsal two, remote, 
not scaly. Branchiostegals six. Macassar. 

Genus IX. Mendosoma, Guicb. Body oblong,compressed, scaly, 
with the aspect of Mcena. Head small; mouth protractile, with a 
very small opening; many conical teeth near the premaxillary 
symphysis only, none on the mandible or vomer. Dorsals two, con¬ 
tiguous, or one fin notched to its base, Veutrals thoracic, destitute 
of the long acute scales. Branchiostegals six. Valparaiso. 

Genus X. Pentaprion, Bleek. Dorsal solitary. Mouth pro¬ 
tractile downwards; teeth on the jaws only. Spinous anal rays 
five. Branchiostegals six. Batavia. 

Genus XI. Velifer, Schleg. Near Ca:aio and Gerrea. Body 
very high and compressed. Dorsal and anal fins excessively large, 
and supported by soft, thick, unjointed raya. Japan. 

Genus XII. AcharNES, Miill. and Trosch. Distinguished among 
the Menidce by the ioterrupted lateral line. Teeth on the jaws 
card-like ; no palatine teeth. Protrusive mouth. Five branchioste¬ 
gals. Dorsal deeply notched ; dissevered pharyngeals. No arma¬ 
ture on the gill-cover or properculum ; no accessory gills. 

Genus XIII. Aphareus, Cuv. A genus of uncertain affinities, 
and placed by the authors of the Histoire dea Poissonsy after the 
Menidoey merely because no more fitting position occurred to them. 

They w’ere acquainted only with a dried specimen which seemed to 
have some resemblance to C<rsxo, but differed from it in having an 
obtuse gill-cover and large mouth with an elevated ray at the ends 
of the dorsal and anal fins. A very narrow band of villiform teeth 
on the jaws. Palate smooth, but the vomer projecting and produc¬ 
ing two rounded eminences. No scales on the forehead, the lips, or 
jaws; but the cheeks, gill-cover, and top of the head scaly. Seven 
branchiostegals. Suprascapula denticulated. Ventrals attached a 
little behind the base of the pectorals. One species. 

Genus XIV. Ch^topterus. Schleg. Comes nigh to Aphareus 
in habit, but ia furnished with vomerine teeth, and possesses four 
branchiostegals. 


Family X.—MENIDiE. 

Lea Menidesy Cuv. Distinguished from the XpanWcB, which they 
resemble, by the protractility of the mouth. Villiform teeth on the 
jawa more or less short. Premaxillary pedicels long, admitting of 
the body of the bone being thrust out horizontally when the man¬ 
dible is long in proportion, but when that hone is abbreviated then 
downwards. Some genera want teeth on the palate, others have 
small onea on the vomer. Body scaly. Ventrala situated under the 
pectorals; dorsal furnished with very fine scales. Stomach of mo¬ 
derate aize ; pancreatic caeca varying from four to seveu ; air-blad¬ 
der large, simple, and rounded anteriorly, divided for the most part 
into two pointed lobes posteriorly. 

Genus 1. M.ena. Cuv. Aspect of a Sparoid, but occasionally 
having teeth on the palate, and a denticulated preoperculum. Mouth 
invariably very protractile. Four species. 

Genus II. Smaris, Cuv. No scales on the dorsal. Palate tooth¬ 
less. General form of Mcena. Ten species. 

Genus III. C.esio, Cuv. Mouth but little protractile. Dorsal 
far back, and in a great part covered with scales. General shape 
inclining to fusiform. Twelve species. 

Genus IV. Gerres, Cuv. Mouth very protractile, descending 
when thrust out. Dorsal capable of being concealed in a basal scaly 
abeatb. Small villiform teeth on the jaws, none on the palate. Pre¬ 
operculum finely denticulated. Body compressed, elevated. Scales 


Family XI.~PSEUD0CHR0MID^, Mull, and Trosch. 

Scaly fishes. Dorsal fin long. Jaw and palatine teeth ; no ar¬ 
mature of the opercular bones; interrupted lateral line; double 
under pharyngeals and hackle-formed pharyngeal teeth. Six bran¬ 
chiostegals; pectinated accessory gills. 

Genus I. Cichlops. Miill.and Trosch, Generic characters of 
Pseudochromisy only the card-like (or hackle-formed) teeth of the 
palatines are wanting; there is a row of vomerine teeth. The sto¬ 
mach iacaecal, the ciecal part short; pancreatic caeca absent; swim- 
bladder simple. 

Genus 11. Plesiofs, Cuv. Aspect of Chromia. Eyes approxi¬ 
mated. Ventrals very long. 

Genus III. Pseudochromis, Riipp. 


LABVRINTHIBRANCIIS. 

The peculiar structure of the pharyngeals in this family, 
by which a quantity of tvaler can be retained in their com¬ 
plicated folds, is compared by Cuvier to the leaflets of a 
camel’s paunch. The apparatus is covered by convex gill- 
covers that fit closely to the shoulders; so that even when 
the fish is out of the water the inclosed liquid cannot eva- 
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Classifica- porate quickly, but remains falling drop by drop on the 
tion— hranchice^ and keeping them sufficiently moist to carry on 
Acanthop- oxygenation of the blood. In conformity with this 
fIScs specialty in the form of these organs, is the known habit of 
V ‘ y all the members of the family whose mode of life has been 
ascertained of issuing at times from the rivers and ponds, 
and travelling overland to considerable distances. We have 
mentioned in a preceding page the habit of the Siluroid 
Doras of travelling in bands tiom one pond to another as 
they dry up in succession by the heat of the sun, but they 
do not possess any peculiar branchial reservoir like the 
Lab^rintfiibranchsy or AnabasidcE, as this family is often 
called. 

The roundness of the sides of the head caused by the 
convexity of the gill-covers, and the breadth necessary for 
lodging the branchial apparatus, gives a good deal of the 
aspect of a ]\lullet to this family. This likeness, and the 
general character of these curious fishes, was known to the 
ancients. Theophrastus, in his treatise De Piscibiis in 
sicco vive7i(ibiis, says that in India there are certain little 
fishes which leave the rivers for a time and return to them 
again, and that they resemble the fishes named by the Greeks 



Fig. 107. 

Anabas scandens. 


or the Mullets- In 1797, jM. de Daldorf, in a 
memoir communicated to the Linnean Society of London, 
mentions that in 1791 he had himself taken an Anabas in 
the act of ascending a palm tree {Borassns fiabellifornns) 
which grew near a pond. The fish had reached the height 
of o feet above the water, and was going still higher. In 
the effort to do this it held on to the bark of the tree by the 
preopercular spines, bent its tail, and stuck in the spines of 
the anal; then released its head, and, raising it, took a new 
hold with the preoperculum higher up. The fish is named 
in the Malay language the ‘‘ Tree-Climber.” The fishermen 
keep these fishes five or six days in dry vessels, and carry 
them more than 150 miles to the Calcutta market. As the 
Anabas is often met at a great distance from any water, it 
is frequently reported by the natives of India to have fallen 
from the sky. The jugglers carry them about to amuse the 
people, and another of the family is reared for sport in the 
kingdom of Siam. It is the jShwropodns pugnax of Cantor. 
“ When the fish is in a state of quiet its dull colours present 
nothing remarkable ; but if two be brought together, or if 
one sees its own image in a looking-glass, the little creature 
becomes suddenly excited, the raised fins and the whole 
body shine with metallic colours of dazzling beauty, while 
the projected gill-membrane, waving like a black frill round 
the throat, adds something of grotesqueness tn the general 
appearance. In this state it makes repeated darts at its 
real or reflected antagonist. But both, when taken out of 
each other’s sight, instantly become quiet This description 
was drawn up in 1840 at Singapore, by a gentleman who 
had been pre.sented with several by the King of Siam. They 
were kept in glasses of water, fed with larvae of mosquitoes, 
and had thus lived for many months. The Siamese are as 
infatuated with the combats of these fishes as the IMalays 
are with their cockfights; and stake on the issue consider¬ 
able sums, and sometimes their own persons and families. 

VOL. XII. 


The license to exhibit fish-fights is farmed, and brings Classi6ca- 
a considerable annual revenue to the King of Siam, tion— 
The species abounds in the rivulets at the foot of the hills 
of Penang. The inhabitants name it Pla kat, or the Fishes. 

“ Fighting-fish but the kind kept specially for fighting is v 
an artificial variety cultivated for the purpose” (Cantor). 

The Trkhopodm tric}iopt€rus\s very pugnacious; and 
the exquisite beauty of its varying iridescent metallic tints 
make it a great acquisition to garden tanks. The Tr. wo- 
bilis inhabits the rivers of Sikkim, in northern Bengal. 



The Ospliromemts olfax is well known in Batavia under 
the name of Goura^ni^ for its excellent flavour wdien 
brought to table. It attains the size of a large Turbot, and 
Commerson relates that he had never eaten anything more 
savoury and delicious, neither among fresh-w'ater fish nor 
among marine ones. He adds, that the Dutch residents in 
Java rear this fish in large Jars, renewing the w^ater daily, and 
feeding it wholly on river plants, especially the Pistia nataiis. 
But ]\I. Dupetit-Thouars declares that he saw^ those kept in 
a stew crowding to the mouth of a drain to feed on human 
excrement. The Oplikephall are very tenacious of life, 
and the Chinese bring them to market yet alive, though 
their entrails have been removed, and sell them in slices. 
When the irritability of the flesh is so much exhausted 
that it no longer quivers under the knife, its value is 
greatly depreciated. This Chinese practice, how^ever much 
it may shock the feelings when described, is not w orse than 



Fig.109. 

Ophicephalus striattf^. 

the crimping of Cod on the London fish-stalls. The 
Oplikephalus marginatiis, Cuv. {gaefma of Buchanan) is 
often seen travelling among wet grass in the beginning 
of the rainy season. 

Family XH.— LABYRYNTniBRANCIIIDyE. 

Poissons a pharyngiens lahyrinthiformes^ Cuvier; Labyrinthibran- 
cJiii, Owen ; Anabanticlw, Cantor. Upper pharyngeal bones fur¬ 
nished with leaf-like/olds, inclosing cavities capable of retaining 
water. Gill-covers convex, and fitting tightly to the shoulder. 
Scales large, those on the head scarcely inferior in size to those on 
the body. Body in most rather elongated, in some an oblong ovat. 
]\Iouth, cleft past the eye in one genus only, in most tittle more than 
half W’ay to the eye, in all terminal. Gill-nicmbrane generally shut 
up under the scales. Ventrals sometimes without a spine, of from 
one to five or six soft rays, generally under the pectorals, sometimes 
farther forward. Lateral line interrupted or continuous, curved, 
deflexed, or straight. 
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Classifica¬ 
tion— 
Acanthop- 
terous 
Fishes. 



ANALYTICAL TABLE OF TUB ANABASIDJE 


Fin-rays much prolonged. 

In the ventrals only, 

A solitary one. 

Dorsal short . 

..Trichopus 

9. 

Dorsal long . 

..Colisa 

6. 

Several, one of them very long. 

..Osphromenus 

8. 

In all the fmsy except the pectorals . 

..Macropodus 

7. 

Fin-rays not elongated. 

Palate toothless. 

Opcrculaand subopercula acutely toothed Anabas 

1. 

Opercula and subopercula not toothed. 

Teeth on the lips . 

Teeth on the jatvs . 

..Helostoma 

2. 

..Polyacanthus 

3. 

Teeth on the palate. 

Dorsal with spinous rays. 

..Spirobranchus 

10. 

Dorsal without spinous rays. 

..Ophicephalus 

11. 


leading to Ophicepkalvs by its possessing palatine teeth. Stomach Classifica- 
CEBcal; two pancreatic cjcca ; no air-bladder. One species. tion— 

Genus XL Ophicephalus, Bloch. Resembling a snake some- Acanthop- 
what in their elongation, and in their depressed but rounded head terous 
being covered with large scales. Acanthopterygians merely in Fishes. 

having an anal spine, the other fins being destitute of spinous v ^ ^- / 

rays. They are distinguished from other Acanthopterygian fish 
with thoracic ventrals in the cranium and face being covered, as In 
the Mullklce and Anabas, with polygonal scales or plates. Body 
elongated, nearly cylindrical anteriorly, somewhat compressed pos¬ 
teriorly. Head more or less depres^d, a little wider than the 
body. Dorsal extending far along the back ; caudal rounded. 

Lateral line continuous. Jaws, vomer, and palatines furnished with 
villiform or card-like teeth, some of them longer than others. 
Branchiostegals five. Ventrals with a spine and five soft rays. 

Stomach cajcal, long, and obtuse; intestines rather short; pancre¬ 
atic circa two. Twenty species. 


Genus I. Anabas, Cuv. Preorbitar, operculum, suboperculum, 
and interoperculum serrated, or strongly denticulated ; preopercu¬ 
lum smooth-edged and not visible, being covered with the suborbi- 
tars and scales. Form anteriorly elliptical. Mouth small, terminal. 
I^laxillary slender, and retiring under the narrow serrated preorbi¬ 
tar ; the rest of the suborbitars, large and flat, cover the cheek, 
temples, and preoperculum. Many pores on the head and mandible. 
Villiform teeth on the jaws, the outer ones a little stronger; none 
in front of the vomer or on the palatines, but far back on the vo¬ 
mer among the three superior pharyngeals there is a group of 
teeth ; pharyngeal teeth crowded, conical, and pretty large. Bran¬ 
chiostegals six. Dorsal and anal nearly of equal height throughout. 
Lateral line broken under the last two dorsal spines, recommenc¬ 
ing two scales low^er. Scales large, hard, and strong. Stomach 
small ; pancreatic ca^ca few ; air-bladder forked behind, its points 
filling recesses on the sides of the tail. Two supplementary upper 
pharyngeal.s, complicated for holding water. One species. 

Genus II. Helostoma, Kuhl and Van Ilass. Mouth small, com¬ 
pressed, and protractile, seeming to issue from, and recede under 
the preorbitar. Teeth seated in the lips. Branchiostegals five. 
Pharyngeal complications very curious. 

Genus III. Polyacantiius, Kuhl and Van Hass. Named be¬ 
cause of the numerous dorsal and anal spines. I)istinguished from 
Helostoma by the jaws being armed with teeth ; from Anabas by 
the absence of denticulations on the operculum ; and from Colisa 
by the existence of five soft rays in the ventrals. Stomach small, 
caeca), placed vertically across the long axis of the fish; pyloric 
caeca two; air-bladder of moderate size. Three species. 

Genus IV. Ctenopom.a, Pet. Gill-cover with two crescentic 
notches, and three pectinated toothed lobes. Teeth on the vomer 
and palatines. Many spines in the dorsal and anal fins. 

Genus V. Betta, Bleek. Teeth on the prema.xillaries, maxil- 
larics, and mandible. Palate smooth; mouth small. Opercular 
pieces and suborbitar scale-bones not serrated nor denticulated. 
Branchiostegals six. A small spine in the dorsal, anal, and ven¬ 
trals; the other rays jointed, and flexible ; short dorsal opposed to 
the long anal; ventrals under the pectorals. Java, 1500 feet above 
the sea. 

Genus VI, Colisa, Cuv. Body oblong, elliptical, compressed. 
Back and belly equally curved. Dorsal and anal long, the soft por¬ 
tions conical; ventrals before the pectorals, of one long, filiform, 
soft ray, without any membrane. Preorbitar pectinately toothed. 
Anus situated before the middle of the fish. Branchiostegals five. 
Scales ciliated. Stomach small; intestinal canal rolled up in a 
spiral; two pancreatic c*ca. Ten species. 

Genus VII. !Macropodus. (ntu2o;7s, JPClell.) Pharyngeal appa¬ 
ratus much as in Colisa and Polyacanthns. Anal long; its soft part 
and the dorsal also ending in a long tapering point; ventrals con¬ 
sisting of a spine and five articulated rays, the first a long simple 
filament, the others branched. Branchiostegals four. Two species. 

Genus Vlll. Osphromenus, Comm. Distinguished from Po- 
hjacanthus and Colisa^ chiefly by the shortness of the dorsal and 
the more complicated upper pharyngeal leaflets. Ventrals situated 
a little behind the pectorals, of a moderate spine, and five articulated 
rays, the first of which is simple and very long. Branchiostegals 
six. Stomach ca3cal, shaped like a retort; pancreatic caeca two, 
pretty long; air-bladder simple. Three species. 

Genus IX. Trichopus, Lacep. {Trichoyaster, Schneid.) Dif¬ 
fers from Osphromenus in having a more convex profile, and an ab¬ 
breviated dorsal of five spines only. Lateral line having a slightly 
sigmoid curvature. Anal long, with many small scales along its 
base ; five ventral rays, one elongated. One species. 

Genus X. Spirobranchus, Cuv, The lahyrinthiform pharyn¬ 
geals less complicated than in other genera; approaching Anabas 
in form, and in the comparative fewness of the anal spines, but 


MUGIL FAMILY. 

The English name of IMiillet, applied both to the 3Iulli 
and 3Ii(gil€s^ is apt to occasion some misapprehension ; and 
we liave therefore, in onr notice of the Bhdlidre, spoken of 
them always as SurinnUets^ an appellation hitherto proper 
to one s]iecies only. The two French names of 3Iuges 
and 3Iidl€s are not so liable to be confounded. Cuvier 
traces the name from the Spanish 3Iugely where the g 
sounds in the Castilian dialect like the Scottish or Irish 
aspirated //. This is softened on the shores of Biscay to 
^leudlcy wlience the English Mullet. They are mentioned 
by Aristotle and others of the ancient authors by the names 
of Chedones or CheloneSy 3Igxo7iy Kephalos^ Spheiiens, 
and Kestreus, Cefalo remains in use at Naples to designate 
a species. There has been much confusion among Britisli 
ichlliyologists with respect to the proper application of the 
sjieciiic names to tlie species that frequent the Britisli seas, 
but Mr Yarreli has thrown a flood of light on the obscurity 
by bis excellent figures. Mr Yarreli, say the authors of 
tlie Histoire des PoissoyiSy has given a charming figure of 
our Capiton {3Iugil capito^ Cuv.) on p«age 200 of his first 
volume, under the name of the Grey Mullet; and at page 
207 a figure not less good of 3Ingd chelo ; and a tliird 
distinct sjiecies of a different aspect, named by him Blugd 
curinSn, 

The 3Iugdcephalus, or Mediterranean Grey IMullet, is dis- 
tinguished from the English species by its eyes half covered 
by two adipose veils adherent one to the anterior and the 
other to the posterior margin of the orbit, and by the peculiar 
concealment of tlie maxillary bone, wliicli, when the mouth 
is closed, is completely hidden beneath the preorbital. The 
base of the pectoral fin is surmounted by a long carinated 
scale. This is the best and largest of the Mediterranean 
kinds. It weighs about 10 or 12 lb., and does not appear 
to liave been yet detected in the seas or estuaries of 
Britain, nor along the oceanic shores of France. It is 
very common on tlic coast of Spain, especially around the 
island of Ivi^a, where the fishermen are said to recognise 
two varieties under the names of 3Iugd and Lissa. When 
surrounded by a net, it endeavours, and often successfully, 
to effect its escape, by leaping over the edges into the open 
sea. 

‘‘ Its hearing is very fine, as has been noticed by Aris* 
totlc, and it feeds on worms and small marine animals; but 
it.is doubtfiil, though it has been advanced, that it can live 
on vegetable substances. It appears to be of a stupid cha¬ 
racter, a fact wliicli was known in the time of Pliny, for that 
author tells us that tliere is something ludicrous in the dis¬ 
position of the IMuilets; for if they are afraid they conceal 
tlieir heads, and tlius imagine they are entirely withdrawn 
from the observation of their enemies. 

“ When, towards the end of sjiring and the commence¬ 
ment of summer, the fishes of tliis species, excited by the 
necessity of living in the fresh water, approach the shores 
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Classifica- and advance towards the months of tlie rivers, they form 
tion— such numerous troops tliat the water, through which they 
Acanthop- jjj-g without being clearly distingiiislied, appears to be 
Fishes bliiisli. This particularly hapjicns in the Garonne and the 
, ^ ' y Loire at these periods. The fishermen there adopt the 

plan of surrounding these legions of IMiillets with nets, the 
inclosure of whici) tliey gradually contract, taking care to 
make a noise to frighten the fish and oblige them to press 
together, and heap tliemselves, as it were, one upon the other. 

“ Of tlie IMullets thus taken, some are eaten fresh, others 
are salted and smoke-dried. It is with their eggs salted, 
washed, pressed, and dried, that the preparation called bo- 
tarcha is made, wdneh is a condiment greatly in request in 
Italy and the southern provinces of France. The flesh of 
this IMullet is tender, delicate, and of an agreeable flavour; 
it is fatter and more in estimation when it is taken in the 
fresh w'ater. The ancients, who from the time of Aristotle 
were acquainted with this fish, had it in great request; and 
the consumption of it is still very considerable in most of 
the southern countries of Europe. According to the report 
of Athenaeus, those IMullet.s were formerly in very high 
esteem which w'cre taken in the neighbourhood of Sinope 
and Abdera; while, as Paulus Jovins informs ns, they 
w^ere very little prized which had lived in the salt marsh 
of Orbitello in Tuscany, in the lagoons of Ferrara and 
Venice, in those of Padua and Chiozza, and such as came 
from the neighbourhood of Commacliio and Ravenna. All 
these places, in fact, are marshy, and the streams by which 
they are watered are brackish, and communicate to the fish 
which they sup))ort the odour and the flavour of the mud.” 

A common mode of fishing in the sea for Mullet, practised 
at the present time on the shores of the Mediterranean, is to 
select a point of rock overhanging a considerable depth of 
clear still w^ater. The fish are attracted to this ))lace by 
being fed for some time w ith granulated macaroni, and then 
the fisherman in the gentlest manner lets dow'n a small hook 
concealed in a pellet of paste and attached to a very fine 
line. Skill is exerted in withdrawing the fish, which is 
speedily hooked, without disturbing the others, but a prac¬ 
tised fisher will soon obtain a good load. He must neither 
show himself nor permit his shadow to appear on the water. 

In the Histoire des Poissons^ Tetragonuriis is placed at 
the end of the 3IicgUid<^, with an intimation that the true 
place of the genus in the ichthyic scale has not yet been 
ascertained. We shall mention it again when we come to 
s))eak of the Notacanthid^e. 

Family Xtlh—MUGILID-^. 

Mugiloides, Cuv. {Mugily Linn.) Body cylindrical; back broad. 
Scales large, and extending to the head like those of the Ophice^ 
p)hali. Two dorsals widely separated, the first one having only 
four stiff, acute spines; ventrals in general abdominal. Teeth, 
when present, so fine as to be almost invisible ; raaxillaries small, 
and mostly concealed by the thick premaxillary lip that presses 
against the preorbitar when the mouth is shut. Mandible shelving 
with a small symphysial cutaneous tubercle that fits a notch be¬ 
tween the premaxillaries. Pharyngeals greatly developed, and 
closing the gullet so that only soft and thin matters can enter the 
narrow angular opening of the oesophagus. Branchiostegals four, 
five, or six, as in the Pkaryngohranchs. .Stomach caecal like a giz¬ 
zard, with a thick muscular ascending branch. 

Genus 1. Mugil, Cuv. Abdominal Acanthoptcriy with two 
widely separated dorsals. External aspect somewhat like that of 
a Dace or Chub. Mouth small, with a transverse opening and a 
mesial fold or crest on the under lip which fits a corresponding 
notch in the upper one. Teeth excessively slender, often scarcely 
to he seen. Preorhitar on the side of the snout finely pectinated, 
and receiving a slender maxillary more or less completely be¬ 
neath it. Gill-covers large and convex, covering a complicated 
pharyngeal apparatus, which prevents any coarse matters from 
reaching the oesophagus, through the tortuous channel. Stomach 
gizzard-like ; gut long and folded ; pancreatic cjeca few. Sixty 
species. 

Genus II. Cestr^us, Cuv. Snout pointed. Mouth cleft longi¬ 
tudinally. Mandible short, without a mesial tubercle, and toothless; 


rudimentary teeth concealed in the thick lip of the upper jaw ; no Classifica- 
teeth on the roof of the mouth. General form of Mugily with four tion— 
spinous rays in the first dorsal, but with the last ray of the second Acanlliop- 
dorsal elongated. Teeth in a narrow band on the upper jaw only, terous 
Stomach caecal, large, not muscular like that of Mugil; two pan- Fishes, 
creatic caeca; air-bladder simple, with very thin coats. Tw'o y / 

species. Celebes. 

Genus III. Dajaus, Cuv. Snout projecting. Mouth a little 
more longitudinal than that of Mugil. No symphysial tubercle 
on the mandible. Villiform teeth on both jaws, the vomer, and 
palatines. Stomach less muscular than that of the ascending 

branch being reduced to a tube, but little more fleshy than the 
ciecal portion; intestinal canal doubled five times; two pancrea¬ 
tic caeca. One species, Jamaica and St Domingo. 

Tasmania possesses a species intermediate between Dajaus and 
Mugily having the longitudinal mouth of the former, hut the rough 
plates on the palate and tongue, which most of the Mugih have, 
very little coarser than in that genus, and scarcely deserving the 
name of teeth. It is the Dajaus Diemensis (Rich.) 

Genus IV. Nestis, Cuv. Form of a Cyprinoid Barbel. Head 
more compressed than that of Mugil; gill-covers flatter. Preorbi¬ 
tar not covering tlie w'hole maxillary, which is not decurved so as 
to show itself below the mandible. Teeth on the two jaws, front 
of the vomer, and pharyngeals; none on the palatine bones. Lower 
lip very thick, doubled hack, callous and trenchant. Stomach 
differing from that of Mugil in being wholly membranous and no¬ 
wise fleshy ; intestine long, six times folded; pancreatic caeca two; 
air-bladder simple with thin coats. Two species. 


ATHERINE FAMILY. 

We are obliged, say the autliors of the Histoire des Pois¬ 
sons., to leave isolated among the fishes a group composed of 
a single genus, which it is impossible to divide otherwise than 
into small tribes, and wliich does not associate closely with any 
other genus or fiimily. Some species have teeth clearly visible 
on the jaw s, vomer, and palatines, such as Alherina Boieri, 
and its allies, wdiich have a large flat head ; others, like 
A, sanclet have the tectli on the palatines so minute tliat 
they are barely perceptible ; thirdly, tliere is a large num¬ 
ber of extra-European species which have the roof of the 
mouth jierfectly smooth and toothless; these are mostly 
American, and have a peculiai’ physiognomy resulting from 
the singular position of the pc<licels of the premaxillaries 
and the curvature of the maxillaries. The latter bones are 
slender, and have a structure very uncommon among fishes, 
but wdiich exists usually in the Mugil family, that is, to have 
the jiosterior end of the maxillary more slender than its 
anterior or aiTictilar end. Another affinity to Mugil may 
be found in the small number of rays in the spinous first 
dorsal, and in the abdominal position of the ventrals. We 
cannot, liowever, unite them to the Mugil family as Pallas 
advises, since none of the anatomical details which distin¬ 
guish the Mullets fi*om other fishes are found in the Athc- 
rines. They have neither (he notch betw^ecn the upper 
lips, nor the symphysial prominence of the lower jaw ; nor 
the pectinated denticulations of the preorbitar; nor the un¬ 
usual pharyngeal ajqiaratiis ; nor the gizzard stomach. The 
premaxillary is much more jirotractile than with the Mullets, 
almost as much as in the Rlenoid Smaris. The teeth re¬ 
quire- to he examined through a lens to be properly seen, 
and the pharyngeals, which have the usual form of those of 
other fishes, are crowded with minute teeth. 

The Atherines live in large shoals in all the localities 
that they frequent; and notwithstanding their small size, 
rarely more than six inches, they are esteemed as a delicate 
food. The young, for some time after they are hatched, 
cling together in dense masses, and in numbers almost in¬ 
credible. These are taken and prepared in the lump by 
frying or by boiling in milk. The inhabitants of the Me¬ 
diterranean coasts of France call these newly hatched 
Atherines nonnat (unborn). In some places the adult fish 
is so abundant that they are employed to feed animals; at 
Venice for instance, where they sw^arm by myriads in the 
canals that traverse that city, and are sold in the streets 
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Classifica- under the name of Anguela^ for cat’s meat. The Atherina 
tion— presbyter is very common on the south coast of England, 
Acamhop- |j^ quantities in Portsmouth harbour, and even 

fTsITs salt-water ditches of the fortifications. In the mar- 
^ ^ _j kets of that i)lace and of SoiUhampton, the Atlierines are 
sold under the name of Smelts, hut they are full of sharp 
angular bones, and are very inferior in flavour to the true 
Safmonoid Smelt. They seem to frequent, from choice, 
tlie mouth.s of drains that convey the putrid washings of a 
large city into the sea. 

Family XIV.—ATHERlNlDyE, Bonap. 

Atherinoidce, Cant., sub-family. Dorsals two ; ventrals abdo¬ 
minal. Upper jaw very protractile ; teeth very slender and spare, 
sometimes existing also on the palate, in other species the palate is 
smooth. Body generally ornamented by a broad silvery band on 
the flanks. Stomach siphonal, membranous, a little wider than 
the rest of the intestinal canal, which latter is shorter and not so 
frequently doubled back as in Mugil; pancreatic ca^ca none ; peri¬ 
toneum generally lined with a black pigment; ova large ; air- 
bladder large, often prolonged into a canal formed by the caudal 
vertebre. Vertebrae more than double the nuoiber of those of the 
Mitgils, Thirty species. 


NOTACANTHS. 

The family of Notacayithidce^ says jM. Miiller, includes 
those Acanthopteri^ witli or without abdominal ventrals, 
which have many isolated dorsal spines, and the coracoid 
bones suspended to the vertebral column and not to the 
head. The same structure exists in Notacanthiis as well 
as in MiistacemhluSy but it still remains to be ascertained 
whether Tetragonurus belongs to this group or not. There 
is little to add regarding the family to the facts collected in 
the table. The Notacanth or Campylodon of Otho Fabri- 


dibular teeth are uniserial or pluriserial; all the teeth curve back- Classifica- 
wards. Two species, Greenland and Australia. _ 

Genus II. Ruynchobdella, Bloch, Schneider. {Macrognathus, ^panthon- 
Lacep.) Body elongated, compressed. Snout pointed, projecting, terous^* 
fleshy or membranous, flexible and striated underneath, forming irishes 
a proboscis used as an organ of touch. Branchiostegals seven. ^ ^ 

Teeth mere scabrosities on the preraaxillaries, mandible, and fore ^ 

end of the vomer. Xo armature on the head. Scales cycloid, cover¬ 
ing the body, bases of the fins, gill-covers, cheeks, cranium, and 
borders of the eyes. Spinous dorsal not contioued by membrane; 
soft one long and far back; anal corresponding to the soft dorsal, 
with two free spines in front. Stomach caccal, obtuse; two pan¬ 
creatic cseca ; a long narrow air-bladder. One species. 

Genus 111. Mastacembelus, Kuhl and Van Hass. Rhyn- 
chohdelli, but wdth a less elongated snout, which is merely conical 
and not striated beneath. Teeth rather stronger than in Rhynchob- 
della. A few small spines on the rounded corner of the preoper- 
culura. Vertical fins in some species united, in others the caudal 
is merely contiguous to the other two. Ten species. 

Genus IV. Tetragonurus, Risso. Ventrals a little behind 
the pectorals. Body elongated, fusiform. Snout obtuse. Mandible 
a little shorter than the premaxillaries. Upper lips thick, giving 
the face the aspect of Mugil. Teeth uniserial, conical, and a little 
recurved on the premaxillaries; mandibular teeth also uniserial, 
more curved, compressed and pointed posteriorly ; vomerine teeth 
on the chevron and along the median line ; tongue smooth ; pha¬ 
ryngeal teeth in cardlike plates. No armature on the head. 

Body clothed in hard scales, lying in oblique rows, and exposing 
disks which are grooved as in Lutodeira, of the family of (7ono- 
rhynchidcBy to which genus this one has .some other external simi¬ 
larity, especially in the remarkable character of two elevated scaly 
keels on the base of the caudal on each side. First dorsal composed 
of a series of very short spines, each with its membrane, which 
folds into a dorsal groove; soft dorsal more elevated, not long, op¬ 
posite to an anal of similar height and shape. Stomach very long, 
caecal, conical; pyloric cseca numerous, ranged along the sides of 
the ascending branch of the stomach, and along the duodenum ; no 
air-bladder. One species. The proper place of this genus is unde¬ 
cided. M. Muller thinks it may be here. 


cius and lleinhardt is a Greenland species, and Hloch has been 
much blamed for describing it as an Indian fish; but the 
fact is, that a very similar species inhabits the Australian 
seas, and one of these may have come into Bloch s hand,>. 
Tetragonurus Cucieri of Ivisso, tlie only known species of 
the genus, inhabits great depths in the ^lediterranean, and 
is consequently more rarely seen. It is named Courpata, 
has a black colour, and hard scales, deeply chiseled and 
ciliated. Its flesh is said to be poisonous. We have seen 
no specimen, but think from the structure assigned to the 
scales, that it should be compared with the Elopidce or 
Amiidce* 

Family XV.~NOTACANTIIIDyE, Miill. 

Scales cycloid, covering the head, body, and partially the fins. 
Snout prominent; month beneath, horizootal; nostrils near the 
eye. Branchiostegals seven or eight; gill-openings beneath, 
closed directly behind. Head slightly armed ; opercular pieces 
nearly concealed by the integument. Body elongated, sword- 
shaped posteriorly. Spinous dorsal not continued by membrane; 
soft dorsal in some of one or two rays, or altogether absent, in 
others of many rays. Coracoids suspended to the vertebral co¬ 
lumn as in the Eels, and not to the head as in most osseous fishes. 
Ventrals abdominal, or wanting ; W'hen present composed of a spine 
and eight soft rays. Stomach caecal; pancreatic circa few. 

Genus I. Notacanthus, Bloch. Dorsal spines free, with a 
divided soft ray in the axilla of the last one ; anterior anal spines 
detached, each with a low membrane ; anal joined to a distinctly- 
formed caudal. Body much elongated, sword-shaped, and tapering 
posteriorly. Snout prominent, obtuse. Small cycloid scales cover¬ 
ing all parts of the body, bead, and face, except the lips. Abdo¬ 
minal ventrals of two spines and seven articulated rays, united on 
the median line by membrane into one continuous fin. Branchios¬ 
tegals eight; the membrane continuous across the throat with a 
free edge. No armature on the head except an acute spine issuing 
from the maxillary above its posterior extremity. Teeth slender, 
wdth lanceolate tips uniserial on the upper jaw, whose border is 
formed wholly by the premaxillaries; an interior concentric curve 
without a break is formed on the vomer and palatines by more subu¬ 
late teeth, which in one species are pluriserial in front; the man- 


SCOMBEROIDS. 

In tlie periodicals of tlie day we read, tliat in 1855 the 
Herring-fisiiery of Scotland alone employed very nearly 
70,000 people, made up as follows^0,350 fishermen, 
1913 coopers, 21,832 women employed as cleaners and 
packers, 3730 labourers, and 1127 fisb-curers. What the 
Herring-fishery is to the northern nations, the capture of 
the Scomberoids is to the maritime population of the ’Me¬ 
diterranean, and to the IMackerel boats of the Britisli Chan¬ 
nel, and both sides of the Atlantic, down to the 30th pa¬ 
rallel of latitude. The Tunny, Bonito, and IMackerel fish¬ 
eries are know n, by report at least, to all. Tliese w ell know n 
fishes, remark the authors of the Histoire des Poissons, are 
easily characterized, if we regard the typical forms only. 
In regard to them, the detachment of the posterior rays of 
the second dorsal would suffice, but these are merely the 
chiefs of numerous genera and sub-genera, in which the 
characteristic forms pass by insensible gradations into others 
which retain little of the j^rimary types. Scales in general 
very small, and so thin, tliat they cause the greater part of 
the skin to appear quite smooth. Vertical fins without scales ; 
gill-covers destitute of spines and denticiilations. Numerous 
pancreatic creca;—and behold all is said that can be an¬ 
nounced ; yet a family aspect is recognisable in all,adhering 
to them in every modification, and we cannot subdivide 
them into separate families, but merely into groups of less 
value. 

The following analytical table is not to be considered as 
separating the numerous genera into natural groups, but 
merely as a means of facilitating the labours of the student 
in discovering the generic name of any Scomberoid that 
he is investigating. Tlie apodal Phynchohdellus and Mas- 
tncemhlus^ and the abdominal Notacanthus, have been re¬ 
moved from tlie table as presented in the Histoire des 
Foisso^is, to form the family of Notacantkidce* 


Classifica¬ 
tion— 
Acanthop* 
terous 
Fishes. 
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TABLE OF GENEBA. 


Tribe I. 


A continuous Jirst dorsal,- raps of the second dorsal and of the anal 
detached m form of finlets. Tail tapering to a, narrow end. 
Caudal large. 

An interval between the first and second dorsals. 

Scales equally small throvghoxU. 

Two little crests on each side of the tail. Scomber. 

Scales of the thorax larger, forming a corselet.... 

First dorsal reaching to the second one. 

A corselet. 

A keel on each side of the tail. 

Teeth small, or moderate-sized,... 1 „ 

crowded.I Thynnus. 

Teeth strong, pointed, separated. Pelami.s, 


Ao corselet. 

A keel on each side of the tail. 

Teeth compressed, pointed, trenchant.. Cybium. 

No keel on the tail. 

Pointed cutting teeth, the fore ones 1 Tiiyrsites, 
longest. I Gempylus. 


^ riie fisliery of tlie common IMackerel {Scomber scombrus) Classlfica- 
is^ clescribeci in detail, and with much accuracy, by Mv tion— 
Yarrell, to whose pages we refer tlie reader, for we shall -^canthop* 
not now make lengthened quotations from a tvork which is p 
in the liands of every one who is interested in British Ich- 
tliyology. We shall merely repeat from him, that on tlie 
oOth of June 1821, tliese fish were so abundant off Lowes- 
tofre, that the catch on that day, by si.xteen boats, amounted 
in value to L.52o2, and it is supposed tliat the owners and 
men concerned in the Mackerel fishery on the Sussex coast 
i^alised altogetherL.l4,000. The enmmon Mackerel,though 
destitute of an air-bladder, takes a bait readily a few indies 
below tlie surfiice, and is a general inhabitant of all the 
nortliern seas, from Greenland and the Baltic, tlirougli the 
^ortb Atlantic, to the IMediterranean, the Black Sea, and 
Sea of Azof. Very similar species exist in the Australian 
mid Australasian Seas, the Cape of Good Hope, and Seas of 
China and Japan. Most of these have air-bladders. 


APPENDIX TO TRIBE I. 

A single continuous dorsal ; no scaly armour 
the lateral line. M corselet. Ao keels. 
All or many of the rays of the anal reduced 
to mere smcdl spines. Teeth of Thyrsites and I 
Gempylus . I 


Grorip of Sword-Jish. 

Snout elongated, ensiform, or dagger- ] Xiphias, 

pointed. Keels on the sides of the ( Tetrapturus, 
tail. Teeth close and short, villi- Makaira, 

. ) UlSTIOPHORUS. 



Fig. 110. 

Tliynnus vulgaris. 


Tribe 11. 

First dorsal represented by isolated spines. 


Thoracic ventrals. 

A keel on each side of the tail. Naucrates. 

No keel on the tail. 

Body elongated. Elecate. 

Body compressed. 

Second dorsal and anal continuous | Bichia, 

*' ( Trachinotus. 

Jugular ventrals. Apolectus. 


Tribe III. 

Lateral line armed with keeled scales. 

Armature of the lateral line, strong and \ ^ 

conspicuous. i Caranx. 

A A /.Ai. » A ... /Olistes,Scyris 

Armature of the lateral line visible merely | Blepharis, 
because the other scales are small. | GallichtiVys 
Body elevated. Profile trenchant.I Auoyrey'OSUS, 


Tribe IV. 


VV^OMER, HyNNIS 


Ao detached finlets; no isolated dorsal spines f no armature on th 
tail. 

Body moderately long, more or less compressed. 

TivO dorsals, 

/Seriola, Tem 

Villiform or card-like teeth on the Bacta. 

vomer and palatines. 'i Nomeus, 

Nauclerus, 

O^ORTHMEUS. 

JNo vomerine or palatine teeth. Psenes. 

/Corypiijsna, 

One dorsal, running far along the hack j I^ampuous, 

rays Jlexible ,■ ventrals thoracic . K’entrolopiids 

Astrodermus, 

Body -brho,nboid,high. Aspect Scomberoid.’''L'airsmall 


No ventrals. 


Two very small thoracic ventrals 
Two jugular ventrals. 


( Stromateus, 
-! Peprilus, 

I Buvarus. 

...Seserinus. 

..Kcrtus. 


The 1 unny {T/i. vulgar is, Cuv.; Scomber thynnus, Linn.), 
fig. 110, is one of the largest fishes of the ocean. When 
it weighs only a hundred pounds, the Sardinians give it the 
name of Scampirro.^ a diminutive derived from Scomber. 
When above tliat weight, and onwards to tliree hundred 
jiounds, it is called ^lezzo-toinw^ or Half Tunny. The 
larger individuals frequently weigh a thousand pounds ; and 
Cetti asserts that old males are taken occasionally weighing 
eighteen hundred jiounds. 1 he fishery of the Tunny dates 
fi’om the most remote antiquity; and tlie city of Byzan¬ 
tium was more especially enriched by it. The shoals w Inch 
enteied the Bosphorus were said to meet near Chalcetlon 
witl) a white rock, w hich so terrified them that they turned 
into the Gulf of Byzantium, now tlie port of Constantinople. 
It was, according to Cuvier, in consequence of this abund¬ 
ance of I unnies, that the gulf in question received tlie 
name of the Golden Horn ; and the oracle of Apollo desig¬ 
nated Chalcedon as the City of the Blind, because its 
founders did not jierceive the inferiority of its site in rela¬ 
tion to these valued fish. Gibbon, liowever, tells us that 
^‘tlie curve which the gulf describes might be compared to 
the horn of a stag, or, as it should seem, with more pro¬ 
priety, to that of an ox. The epitliet golden was exjiressive 
of tlie riches wLich every w ind wafted from the most distant 
countries into tlie secure and capacious jiort of Constan- 
tinojile.” The same prodigious quantities of the Tunny are 
still seen tliere as in ancient times. According to Syllius, 
twenty vessels might lie filled by a single chst of the net ; 
and they niiglu frequently be taken by the hand without tlie 
aid nf nets. When ascending towards the port, tliey might 
be killed w ith stones; and even women took them in quan¬ 
tities, nierely by suspending a large basket by a cord from 
tlie w'indow's. 1 he lunny fisliery was of still more ancient 
jiractice in the West. Tlie Phoenicians established it at a 
very early period on the coasts of Sjiaiii, both within and 
beyond the columns of Hercules. It is thus that we find 
the Tunny on the Phoenician medals of Cadiz and Cartcia. 
Its salted preparation was known to tlie Bomans as an 
esteemed article, under tlie name of Sedtamenfum Sar- 
dicum, 1 he 1 unny fishery does not seem to be now car- 
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Classifica- Constantinople on a great or systematic scale, 

tion— jg chiefly concentrated in the interior of tlie JMecIiter- 

ranean. The species sometimes wanders along the British 
shores ; and a fine specimen, measuring 9 feet in length, was 
killed in the beautiful Gairloch, op])osite Greenock, in July 
183i. It is preserved in the Andersonian Museum, Glasgow. 

The fish known to navigators under the name of Bonito 
belongs to our jnesent genus. It is the Th, pelamys of 
Cuv., and sometimes occurs along the British shores. Re¬ 
sembling the Tunny in form, it is a great deal smaller, 
seldom exceeding the length of 30 inches, and is celebrated 
in the tropical seas for its eager pursuit of the Flying-fish. 
The Bonito of the Mediterranean, however, is the Auxls 
vulgaris. 

It is a singular thing, as Cuvier has observed, that a 
fish so generally met with as the great Lejyidopus argy- 
reus of the European seas, so handsome, and so large. 



should have remained unknown to naturalists so recently 
as the end of the eighteenth century, and that it should 
have been afterwards successively described by various 
writers, under a new name, and by each in ignorance of 
the labours of his predecessor. If we figure to ourselves 
a large and broad riband of silver, swimming with a wavy 
motion through the water, and casting Irom it in its pro¬ 
gress the most beautiful reflections of light, we may form 
some notion of the general aspect of this creature in its 
living state. Its length, as described by Montagu (under 
the name of Zipotheca t€tradens\ was 5 feet 6 inches, with 
a depth at the gills of inches; it gradually decreased from 
the vent to the commencement of the anal fin, where it 
measured only 2 inches in depth ; at the end of that fin the 
form was nearly round, and the diameter only half an inch. 
The weight, without the intestines, was about six pounds. 
Montagu’s specimen was taken in Salconib Harbour, on the 
coast of South Devon, on the 4th June 1808. It was 
swimming with astonishing velocity, with its head above 
water, goi^^g* a.s the fishermen said, “ as swift as a bird,” 
and was killed by the blow of an oar. It occurs occasionally 
on most of the European coasts; is more frequent in some 
parts of the Mediterranean ; and has been ca])tured as far 
south as the Cape of Good Hope. 

The very singular form, Nemichthys scolopacea (Rich.), 
captured in the Southern Atlantic by Mr Adams, sur¬ 
geon, H.M. ship Samarang, seems to be more nearly allied 
to Trichiurus than to any other genus, but as its internal 
structure has not been investigated, its proper position in 
the system must remain for the present dotibtful. It is re¬ 
markable, above all other fishes, for the extreme length of 
its thread-like tail and long jaws, compared to its abbreviated 
body, many times shorter tlian the gape of the mouth. It 
is apodal, with the anus on the thorax, a range of spinous 
, ! rays, each with a triangular membrane, not connected to the 
CK yx rx following one, running along the whole back, and a ventral 
^ equally long, but with taller simjJe flexible rays, and a more 
connected membrane. There is no caudal, tliough, as the 
tip of the tail was slightly damaged, this fact was not fully 



established. When newly caught the fish had a dull white Classifica- 
colour, with brown spots. The editor of the Archiven filr tion— 
Naturgeschichte is inclined to place this fish among the Acanthop- 
Ticniida*, but it seems to us to associate better with Tri- 
chiiirus, and we })lace it here without inquiring whether , 
Trichiurus be a real Scomberoid or not. 

Naxicrates ductor^ the famous Pilot-fish of navigators 
{Gasterosteus ductor, Linn.), so named from its habit of 
keej)ing company with ships at sea, and frequently swim¬ 
ming beneath their bows. It would seem, from early indi¬ 
cations of a similar instinct, to be the Pompilius of the 
ancients, described as pointing out the way to dubious or 
embarrassed sailors, and as announcing the vicinity of land 
by its sudden disappearance. It was thus regarded as a 
sacred fish. The other story of its serving as a guide to 
the Shark does not appear to have been transmitted to us 
from so remote a source. It is not mentioned even by the 
ichthyologists of the sixteenth century; and Cuvier regards 
as the first allusion to it, that of Dutertre in his Description 
of the Antilles, printed in 1667. Since that period it has 
been carefully repeated by all voyagers and com|)ilers ; and 
Osbeck even make.s it a subject of pious reflection on the 
wonderful ways of Providence. We are told by a greater 
than Osbeck that “ they that go down to the sea in ships, 
that do business in great waters ; these see the works of 
tlie Lord, and his wonders in the deep but the fact in 
the present instance seems reducible to this, that the Pilot 
accompanies both shi])s and Sharks, sometimes swimming 
before, sometimes behind, for the sake of preying upon 
whatever may be thrown overboard in the one case, or left 
uneaten in the other. It is true that the Shark never 
attacks it; but it is also true that the hawk does not attack 
the swallow ; and in both instances the reason is the same ; 
the Pilot being too nimble for the unwieldy Shark in the 
w'ater, just as the feebler but more agile bird is too swift 
in its movements falco in the air. It is thus that the 
apparent alliance of these dissimilar fishes may be ex])lained 
even upon general principles, to say nothing of Bose’s 
observation, who assures us that he has seen hundreds of 
Pilot-fish, that they always keep at a respectful distance 
from the Shark, and swim about swiftly in diflerent direc¬ 
tions, that they may more certainly avoid it. If any food 
be thrown overboard, the Pilot stops to seize it, and aban¬ 
dons both the Shark and vessel. Geoffrey no doubt tells a 
story of two Pilot-fish having been seen to take a great deal 
of trouble, swimming to and fro, in order to conduct a 
Shark towards a baited hook: but admitting the truth ot 
the details, it is clear, that whatever advantage might even¬ 
tually accrue to tlie conductors, the probable result to the 
Shark was a cruel death, and one is consequently the more 
inclined to admire how the narrative itself should find 
place in a Memoir sur Vaffection mutuelle des quelques 
animaux ! The Pilot-fish in question is chiefly a Medi¬ 
terranean species, although it also spreads into distant 
oceans, having been found by Daldorf under the equator. 

A greta extent of geographical distribution may indeed be 
expected in reference to a species which is said to suft'er 
itself to be led away immense distances in its eager pursuit 
of ships. Dutertre records that he saw one which followed 
his vessel for more than 500 leagues. Whether he kept 
his eye upon it night and day during all that time, or in 
what other way he ascertained it to be the same individual 
throughout so long a traverse, is what he does not state, 
and we therefore cannot exjilain. 

In further illustration of the subject, we shall subjoin a 
short extract from a recent publication, Dr ^Meyen’s Reise 
um die Erde : “ The Pilot swims constantly in front of the 
Shark ; we ourselves have seen three instances in which the 
Shark was led by the Pilot. When the Sea-Angel neared 
the ship, the Pilot swam close to the snout, or near one 
of the breast fins of the animal; sometimes he darted 
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Classifica- rapidly forwards or sidewards, as if looking for something, 
tion — and constantly went back again to the Shark. When we 
^\canthop> threw overboard a piece of bacon fastened on a great hook, 
Irishes Shark was about twenty paces from the ship. With the 

^ ' j quickness oFlightning the Pilot came vip, smelt at the dainty, 

and instantly swam back again to the Shark, swimming many 
times round his snout, and splasliing, as if to give him exact 
information as to the bacon. The Shark now began to put 
himself in motion, the Pilot showing him the way, and in a 
moment he was fast upon the honk. Once we watched a 
Pilot for many days, who kept constantly swimming close 
before the keel of the ship. The sailors say, as of a thing 
well known and familiar, that such a fish so situated has 
lost his Shark, and is seeking another. Upon a later occa¬ 
sion, we observed two Pilots in sedulous attendance on a 
Blue Shark, which we caught in the Chinese Sea, It seems 
probable that the Pilot feeds on the Shark’s excrements, 
keeps his company for that purpose, and directs his opera- 

I tions solely from this selfish view.” The reviser of this 
article has seen many Sharks caught in the Bight of Benin. 
They were frequently accompanied by one or t'vo Pilot-fish, 
pretty objects with their light-blue bands, more often by 
troops of the disgusting-looking Echeneis^ and not seldom 
without either of these fishes. The Pilot-fisii swam grace¬ 
fully round the head of the fish, but quickly struck off on 
one side when the monster, urged by bis voracious appetite, 
turned \ip to take the bait. This bait was approaclied both 
by the Pilot-fish and Uemora—by the one with an easy and 
elegant motion, by the other with a wriggling of the taper 
tail that conveyed the notion of swimming with difficulty. 
It seemed to us that both tliese attendants had no other 
object than that of prociiring food for themselves. The 
Bemorae very commonly deserted tlie Shark, even when it 
was not cauglit, and attached themselves to the shijfs 
bottom, darting off when any greasy winter was thrown over¬ 
board by the cook, to pick up tlie morsels of fat from the clear 
blue w'ater, returning again to their resting-place to be borne 
through the water w ithout trouble. 

The generic term Cori/pha-aa is derived from Kopv(f>r), 
vertex^ or top of the head, in reference to the height of the 
crest of the cranium. This division contains the ffimous 
Dolphin of the IMediterrancan [Cor. hippurus^ Linn.), so 
celebrated for the beauty of its versatile tints. 

. “ Parting day 

Dies like the Dolphin, whom each pang inihues 
With a new colour as it gasps away, 

The last still loveliest, till — Tis gone — and all is gray.*’ 

The species are still in some measure indistinctly cha¬ 
racterized. They occur in the Pacific and Atlantic Oceans, 
and the JMediterranean Sea, and are remarkable, among 
other things, for their keen juirsuit of Flying-fish, which, in 
the first place, they force to leave their native element, 
and then following swiftly in a corresponding track, receive 
with open mouth the moment they descend exhausted to 
the surface. The Coryphaenm may be regarded as among 
the most brilliant inhabitants of the sea. It is necessary, 
according to Bose, to have seen them following a vessel in 
troops, before w e can form a proper estimate of their beauty. 
Wlien they sw^im embodied near the surface, and beneath 
the light of a cloudless sky, they seem effidgent with the rich¬ 
est gold, combined with the sparkling lustre of tlie topaz, 
the emerald, and the sapphire,—and every brilliant Ime in 
perpetual change, accordant with the vivacity and varied 
grace of their movements. It is indeed a spectacle suffi¬ 
cient anywhere to excite our unfeigned admiration ; and 
when seen suddenly amid the waves of the lonely and 
monotonous ocean, it comes upon us like a glad surprise. 
The beauty of these fishes has in every age attracted the 
wonder 

“ Of all who on the wide deep wandering are; ” 
and it is so far to be regretted, that their fugitive colours 
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have been the chief object of attention,—their more precise Classifica- 
description and specific discrimination having been greatly — 
disregarded. 

The Cnryphsenae are strong, active, and voracious fishes, pushes. 
While swimming rapidly, they seem rather as if impelled v , ^ j 
or projected forwards by some exterior force, than by any 
exertion of their own. But, on attentive examination, a 
strong and rapid muscular movement may be detected by 
the constant undulation of the long dorsal fin, a movement 
which greatly contributes to the throwing off of those lus¬ 
trous metallic reflections for which they have so long been 
noted. The JMediterrancan species, Cor. hippurus, if not the 
most beautiful, is the largest known. It sometimes attains 
to the length of five feet. Its colours, so far as they are ca¬ 
pable of description, are silvery blue above, w ith markings 
of a deeper azure, and reflections of pure gold—the low^er 
parts citron yellowy marked with pale blue. The pectoral 
fins are partly lead colour, partly yellow; the ventrals are 
yellow on their under surfixee, and black above; the anal 
fin is yelIow% The iris of the eye is made of apparent gold. 

This description is from the recorded observation of the 
living fish by INI. Biberon. Another eye-witness, Colonel 
Bory St Vincent, describes the back as being of a sea-green 
colour, sprinkled with orange spots; the abdomen silvery ; 
the lateral line yellow ; the dorsal fin celestial blue, wdtii 
golden-coloured rays; the caudal fin surrounded by a green 
luie ; the other fins yellow. 

One or two other kinds, not so distinctly known, occur 
in the IMediterranean, and many others in more distant seas. 

Tlie Portuguese name more tlian one species Do^'ade^^ term 
which, from its similarity to Daurade (a frequent appella¬ 
tion of our Gilt-head, Chrysophris aurata')^ has produced 
some confusion. Not less ambiguous is the name of Dol- 
phi?i^ which appears to have been first misapplied to the 
Coryphaenae by the Dutch. It is scarcely necessary to ob¬ 
serve, that the English w’ord Dolpliin, as synonymous with 
the Greek Ae/\<^t 9 , the Latin Delphiniis, and the French 
Dauphin, was originally, and is still correctly, applied only 
to designate a group of cetaceous animals (allied in struc¬ 
ture to the Whales), to which the classical Dolphin of anti¬ 
quity assuredly belonged. But by some conversion, into 
the history of which it is not worth wdiile to inquire, the 
term has been applied by most modern writers, particularly 
poets, to a creature of another class, a genuine fish, of the 
genus CoryphcBna. No fault, therefore, can be imputed to 
the naturalist, if the general misapplication of the term is 
now found to occasion any misconception. There is no 
doubt, however, that the animal beloved by gods and men, 
the Hieros Ichthys of the heroic Greeks, and the revered 
symbol of the Delphic Apollo, was nothing more than a 
Pellock or Porpoise. 

Xiphias (Sw^ord-fish), though by no means uncommon, 
are seldom captured, owing to tlieir extreme vigilance. Cap¬ 



tain Beechy informs us, that while in tlie Pacific Ocean, 
near Easter Island, “as tlie line was liauling in, a large 
Sword-fish bit at the tin case which contained our thermo¬ 
meter, but fortunately failed in carrying it off.” Their mode 
of capture in the IMediterranean may be likened to Whale- 
fishing in miniature, and is said to be a very amusing and 
exciting sport. A watchman placed upon a mast, or 
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tion— 
Acanthop- 
terous 
Fishes. 


when 


of a neighbouring rock, 
lie sees a fish approach. 


The 


warning by signal 

fishermen then row towards it; and, being so skilful as 
frequently to strike the fish from a great dislance, they 
throw a harpoon into it attached lo a long line. An ardu¬ 
ous struggle then commences, during which ihe aggres¬ 
sors are sometimes pulled about by the fish for many hours 
before they can get it into the boat. The sword-like pro¬ 
longation of the snout in Xiphias is formed of the conflu¬ 
ent premaxillaries, firmly and immoveably arliculated with 
tlie prenasal and maxillary bones as in the Scomheresox, 



Fig. 113. 

IliStiophoi'MS pulc?icllus» 

We cannot give more sjiace to the more remarkable forms 
of this large and important family of fishes. The pecu¬ 
liarities of their structure, such as the loose texture of their 
bones, the glandular-like assemblages of pancreatic caeca 
which they possess, and the jiapcry-like scales, scarcely to 
be distinguished from the smooth skin, with the neat taper¬ 
ing tail and large crescentic caudal, together with the deli¬ 
cacy of the cutaneous fold or membrane, in which the other 
two vertical fins are developed, and which, from its early 
disappearance, leaves many of the rays detached in form of 
finlets, are all jirominent characters of the more typical 
species, and give such an unity of aspect to the ivhole 
group, that it might rank as an order, and not as a mere 
family division. The family is generally distributed in all 
districts of tlie ocean, and the Temnodoti saltator is es])e- 
cially a cosmopolitan fish, being found in all the temperate 
and warmer districts of the Atlantic and Pacific Oceans. 
In concluding, we must express our regret that M. Valen¬ 
ciennes should have adopted the word Rhombus^ first used 
by Lacepedc to distingifish a Scomberoid genus, but which 
has been generally emjDloyed by ichthyologists to designate 
the Turbots among the Pleuroncctid(E. Cuvier had given 
the Scomberoid genus the name Peprilu^ in the second 
edition of the Regne Animal^ and this being also a Lace- 
pedian name of this genus, the continuance of it would have 



Family XVL— SCOMBERID-E. 


Classifica- 
tiOQ— 


Fig. 114. 

Gastcrocliisina melampus^ 

avoided the mistakes that are likely to arise from two very 
the same appellation. * 


Scales generally small, tender, smooth, seldom extending to the ^ , 

vertical fins: bones less solid than in most other osseous fishes. 

The tail and caudal fin, generally, very vigorous. Pancreatic cceca 
numerous, and frequently united in bunches. Xo armature on the 
opercular pieces. In many, the sides of the tail are keeled and 
armed with keeled, often acute scales. The posterior rays of the 
second dorsal and anal are often detached from the rest of the fin. 
Sometimes the spines of the fir.st dorsal are not connected by mem¬ 
brane. The front anal spines arc detached in most; the caudal is 
very frequently large. These characters are variously combined, 
none being common to all, but they serve to divide this numerous 
family into tribes. 

Tribe I.— Fhdets, and no Armature on the Lateral Line. 

First dorsal continuous^ the rays of the second detached^ forming 
finlets. Body fusiform. Caudal large and vigorous. Tail becom¬ 
ing very slender, and more or less keeled. In some there is an 
interval between the first and second dorsal, in others these fins 
are contiguous ; in some the scales of the thorax are large, forming 
a corselet. Most, or all, have seven branchiostegals. 

Gexcs I. Scomber, Linn. Detached finlets behind the dorsal 
and anal ; a large interval between the dorsals. Tail with a slight 
ridge on each side, but no acute keel. Generally an air-bladder, 
though in some species that organ is absent. Fourteen species. 

Genus 11. Thynnus, Cqv. ^Mackerels, but with contiguous 
dorsals; the scales of the thorax larger and stronger, forming a 
corselet which ends posteriorly in points. Detached finlets more 
numerous; no free spine in front of the dorsal. An acute carti¬ 
laginous projection on the lateral caudal ridge. Thirteen species. 

Genus III. Auxis, Cuv. Dorsals separated by an interval. 

Tail keeled on the sides ; intermediate between, and connecting the 
^lackerels, having widely separated dorsals, to the Tunnies and Bo- 
nitos, with small teeth, numerous finlets, keeled tail, and contigu¬ 
ous dorsals. Three species. 

Genus IV. Pelamys, Cuv. Differs from Aif.m in having 
contiguous dorsals and strong pointed teeth, standing ratherwidely. 

Two species. 

Genus V. Cyeium, Cuv. No corselet. Compressed lancct- 
pointed trenchant teeth. Detached finlets and long first dorsal of 
Thynnus. Elongated body, keeled tail, and no pectoral cuirass; 
this last character distinguishing them from Pelamys. Very short 
villiform teeth on the chevron of the vomer, palatines, tongue, and 
branchial arches. Sixteen species. 

Genus VI. Thyrsites, Cuv. Xo lateral caudal keel; no pectoral 
corselet. First dorsal contiguous to the second. Body elongated, 
much compressed. Small but perfect ventrals. Teeth pointed, 
compressed, trenchant; longer and stronger anterior premaxillary 
teeth ; palatine teeth small, pointed. Four species. 

Genus VII. Gempvlus, Cuv. J’Ai/rsircs with rudimentary ven¬ 
trals. Xo palatine teeth. Two species. 

Genus Vlll. Rovettus, Bonap. (RuvetuSy Cocco; Tetragonurus, 

Lowe ; Aplurus, Idem.) Body elongated, compressed. Head covered 
with a scabrous leathery skin. Belly keeled on the ventral edge. 

Tail compressed, without a lateral keel. Head unarmed; snout much 
abbreviated. Gill-openings very wide. ^landible shorter than 
the premaxillaries. A row of equidistant, compressed, slightly 
recurved, serrated teeth on the jaw's; some of them long, especially 
the premaxillary ones near the symphysis, which are the longest; 
a uniserial range of smaller ones on the vomer and palatines. Two 
dorsals, with finlets above and below- the tail. Caudal forked. 
Branchiostegals seven. ^lany pancreatic caeca; small air-bladder. 

One species. 

Appendix to Tribe I. 

Genus IX. Lepidopus, Cqv. (ApAanopws, Lowe.) Form of 
Gempylus and Thyrsites, even more elongated; but they have no 
soft dorsal or finlets, the spinous ra^'S running all along the back. 
Vestiges of ventrals in form of a little squamoid appendage, with 
the styloid pubic bone felt through the skin. Teeth like those 
of Thyrsites on the jaws ; none on the vomer, and very fine ones 
on the palatines. Branchiostegals six. A long cfecal stomach; 
twenty-three ))ancreatic ca:ca ; air-bladder long and narrow. One 
species. 

Genus X. Trichiurus, Linn. Head, body, and dentition of 
Lepidopus, but without a vestige of ventrals. The dorsal, also, 
is spinous throughout like that of Lejndopits f while the anal con¬ 
sists of a series of spines that scarcely protrude through the skin, 
and the tail ends in a filiform point without a caudal fin. Four 


r 


clifibrent genera retaining 


species. 

Genus XI. Xemichthys, Rich. {Voy, of the x., 

1848.) Form greatly elongated, and tapering posteriorly into an 
exceedingly long filamentous-looking tail. Head longer than the 


h 
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Classifica- excluding the tail. No ventrals. Elongated jaws formed 

tioD_ in Scomberesox ; the edge of the maxillary touching the angle of 

Acanthop- ^^e long gape of the mouth, which is bounded by the very slender 
terous premaxillaries and maadihle. Braachiostegals nine or ten, as fine 
Fishes. ^ Anus between the small pectorals. Eye large. Dorsal 

V ^ y spines isolated, each with a membrane in its axilla, extending from 
the occiput to very near the point of the tail, where they can no 
longer be traced for their minuteness ; anal fin with more nu¬ 
merous and taller spines, and apparently a continuous membrane, 
disappearing also near the hair-like point of the tail ; no caudal! 
None of the spines strong enough to he pungent, but none of them 
jointed.^ Teeth arranged in very close, fine, file-like bands, on the 
premaxillaries and mandibles; individually, when viewed through 
a lens, they appear to be semi-lanceolate with the points turned 
backwards. One species. 

Group of Sword-fish. Muzzle in form of a sii'ord or dagger. 
No detached finlets. 

Genus XII. Xiphias, Linn. Allied to Thynnus by their very 
small scales, the keels on the side of the. tail, and interior organ¬ 
ization. Their distinctive character is the elongation of the beak, 
composed chiefly of the premaxillaries and vomer, supported at 
the base by the frontals, nasal, and maxillaries, and which is a 
great offensive weapon. Their branchial laminse are peculiarly 
formed. The caudal, having the distinctive form of the family, 
is a powerful instrument of natation. No ventrals. Branchioste- 
gals seven. Stomach c^cal, conical; pancreatic ca?ca numerous: 
air-bladder large. Though the difference between these great 
Scomberoids and Kemichthys is so vast, as respects size, they seem 
with regard to the structure of the jaws to bear much the same re¬ 
lation to that small fish that Jlcfniramphus does to Scomberesox. One 
species. 

Genus XIII. Tetraptueus, Rafin. Scomberoids with elon¬ 
gated and pointed bill as in Xiphias, but which have ventrals, and 
instead of a keel on each side of the tail, have little crests a,s iu 
Scomber. Two species. 

Genus XIV. JSIakaira, Lacep. With the pointed bill and the 
small lateral caudal crests of Tetrapturus, but without ventrals. 
One species. 

Genus XV. IIistiophorus, Lacep. (^Xotistium, Ilerm.) Ap¬ 
proaches nearly lo Xiphias. The bill, and lateral caudal crests of 
Telrajyturusy but the dorsal is very high ; and their long slender 
ventrals are composed of two rays. Branchiostegals seven. Sto¬ 
mach caecal, a great bag as long as the abdomen; caeca in a mass 
like a pancreas. Five species. 

Tribe II. Centronoti, Laedp. Seomheroids, ivith the first 
dorsal composed of isolated spines. 

*.e., No continuous membrane to the spinous dorsal; with or 
without finlets behind the articulated dorsal or anal; and the late¬ 
ral caudal keel present in some genera, wanting in others. Ven¬ 
trals present in almost all. 

Genus XVI. Naucrates, Cnv. A fusiform body, small uni¬ 
form scales, and a keel on the side of the tail as in Thynnus. Two 
free spines before the anal, and the above characters of the tribe. 
Four species. 

Genus XVII. Elecate, Cuv, Naucrates^ except that the two 
spines before the anal are wanting, also the lateral caudal keel. 
The head, moreover, is dejyressed. Five species. 

Genus XVIII. Lichia, Cuv. Body oblong, compressed, with¬ 
out keel or lateral ridges on the tail. Dorsal spines isolated, with 
each a membrane in its axilla, and a decumbent spioe in front of 
all. Four species. 

Genus XIX. Paropsis, Jen. Differs from Lichia in the total 
want of ventrals. 

Genus XX. Chorinemus, Cuv. {Scomberoidesy Lac^p.) Lichice 
with the rays of the second dorsal or of the anal either wholly iso¬ 
lated or connected by a low membrane so tender that it disappears 
easily. Branchiostegals seven or eight, in some only four or five 
/Sixteen species. 

Genus XXL Trachjnotus, Cuv. Differ from Lichia in having 
a more elevated body, and steeper profile before the eye, and in the 
anal and dorsal being more acutely falciform anteriorly. Some 
American species have the lower bodies of Lichia, and differ from 
that genus chiefly in the short, almost truncated snout. Twenty- 
four species. 

Genus XXII. Apolectus, Cuv. Trachinoti with veotrals at- 
tached to the throat. One species. 

Genus XXIII. Palinurus, De Kay. Rays of the dorsal not 
tree, but connected by a low membrane ; a spine before the anal. 
VOL. XII. 
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Preoperculum and operculum serrated. The last-mentioned cha- Classifica- 
racter seems to remove this fish from the Scomberidw, with which, tion— 
however, its entire habit accords. One species (Trachinotus ar- Acanthop- 
yenteus, Storer). 

Fishes. 

Tribe III. — Scomberoids, with a cuirassed lateral line ; 

The scaly shields being themselves keeled and acute. This kind 
of armour becomes feebler in certain genera, so that it would not be 
noticed but for the smallness of the other scales. 

Genus XXIV. CaranX, Cuv. Keeled scales on the lateral line 
strong and acute. Two sej)arate dorsals. A couchant anterior 
spine; two free spines before the anal. No appearance of the 
corset of Thynnus. Posterior dorsal and anal rays sometimes very 
slightly connected, or even forming detached finlets. Seventy-one 
species described in the Ilistoire dcs Poissons, and there divided 
into — 

^’mc/iwrus, which have the whole lateral line strongly cuirassed. 

Caranx, with only the posterior part of the line cuirassed. Body 
lanceolate. Finlets. 

Carangusy low bucklers, low bodies, profiles nearly straight, and 
no finlets. 

Citula, Carangi, with the tips of the dorsal and anal much pro¬ 
longed. 

Bleeker subdivides the genus into — Megalaspis, equivalent nearly 
to Caranx ; Decapterus, of which C. kurra is a type; and CaranXy 
tlie type of which is C.jarra. 

Genus XXV. Carangiciithys, Bleek. Premaxillary and man¬ 
dibular teeth pluriserial; those forming the external row longer, 
with some canines io front of the mandible ; teeth on the vomer* 
palatines, and tongue. Preoperculum denticulated. Lateral line 
armed with spinous shields. Branchiostegals seven. Kema. 

The genus Caranx is succeeded naturally by small groups of 
Scomberoids, having a compressed body and an elevated trenchant 
profile leading to Vomevy in which this compression and elevation 
are at a maximum. In these the keeled scales of the lateral line 
are comparatively feeble. 

Genus XXVI. Olistes, Cuv. Resemble the Cituloe in their falci¬ 
form acute dorsals and anals, and have in addition the middle rays 
of the dorsal and anal prolonged into long, simple, articulated fila¬ 
ments. Two species. 

Genus XXVIl. Scyris, Cuv. Citulce with high trenchant pro¬ 
files. The first or spinous dorsal concealed beneath the integuments; 
its spines lying against the interneurals. Anterior soft rays both 
of dorsal and anal prolonged. Two species. 

Genus XXVlll. Blepuaris, Cuv. Rhoinboidal form. Spines 
of first dorsal very short; anterior rays of soft dorsal, and corre¬ 
sponding ones of the anal, prolonged into unbranched articulated 
filaments ; long ventrals, A convex trenchant profile of moderate 
height. Three species. 

Genus XXIX. Gallichthys, Cuv. Differs from Blepharis in 
having a higher profile, convex forehead, and vertical face. Body 
compressed, high. Ventrals long ; caudal forked ; first dorsal very 
low, in some reduced to a series of very short spines; anterior 
rays of the second dorsal and of the anal prolonged. Three species. 

Genus XXX, Argyreiosus, Lacep. Profile descending in an 
oblique straight line from the occiput; not gibbous on the 
forehead. The dorsal line between the nape and the second dorsal, 
instead of ascending like that of Gallichthys, is almost horizontal, 
and on its posterior half it supports the first dorsal ; the general 
form is therefore less rhoraboidal. Ventrals, second ray of the first 
dorsal, and anterior part of the second dorsal and anal, long and 
pointed. Two species. 

Genus XXXI. Vomer, Cuv. Oval form, but the gibbous profile 
of the forehead over the eye projects out of the oval, and the face is 
rather concave. From the forehead to the second dorsal the back is 
but slightly convex, being almost horizontal. The ventral curve is 
part of a regular ellipse. First dorsal very low and weak, and its 
posterior spines not connected by membrane ; second dorsal and 
anal low and long, not pointed or falciform. One species. 

Genus XXXII. Hynnis, Cuv. Like Vomer, but without a ves¬ 
tige of the first dorsal. Branchiostegals eight. Differs much from 
Vomer in its skeleton.- Stomach siphonal, the pylorus being at the 
l>oiQt of a dilated, compressed, triangular sac; pancreatic caeca 
numerous; very large air-bladder prolonged into two conical pro¬ 
cesses, one on each side of the tail. One species. 

Tribe IV. — Scomberoids, having no detached finlets, no 
isolated dorsal spines, and no lateral armature of 
the tail; divided into genera having two dorsals, and 
those %vhi€h have onhj one. (a.) Tivo dorsals. 

GenusXXXIII, Seriola, Cuv. Differs from Camn.v in wanting 
the armature of the lateral line, and from Lichia in the dorsal spines 
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Classifica- being connected by membrane. Villiform teeth on the jaws, vomer, 
tion— and palatines. Ten species. 

Acanthop- Genus XXXIY. Seeiolella, Guichen. Body elongated, com- 
terous pressed ; covered with very delicate scales. Head small, compressed. 
Fishes. Jaw-teeth acute, compressed, moderately curved, distant, uniserial; 
^ j vomerine teeth villiform ; palatines smooth, edentate. Preoper¬ 
culum ciliated. Two free spines before the anal. Two dorsals, the 
anterior one short, lower, spinous, but without a reclining spine in 
front; the second one extending far on the back ; no spurious fins ; 
ventrals thoracic. Lateral line not keeled. Branchiostegals six. 
Valparaiso, Juan Fernandez. 

Genus XXXV. TemnodOxV, Cuv. Seriolce^ with thin lanceolate 
trenchant teeth, like those of Cybium^ in the outer row; those on 
the vomer and palatines villiform. Body oblong. Small first 
dorsal; the two spines before the anal almost hidden. One species. 

Genus XXXVI. Lactarius, Cuv. Differs in its dentition from 
Seriola in having two or four long canines among the villiform 
bands in front of the jaws. Vomer, palatines, and tongue rough. 
Xo free spines before the anal ; two dorsals and an unarmed lateral 
line. 

Genus XXXVII. Nomeus, Cuv. Differs from Seriola in having 
a smaller mouth. Teeth on the jaws curved, uniserial, widely set. 
No villiform hands behind. Ventrals large, exceeding considerably 
those of Seriola ; no detached finlets. One speeies. 

Genus XXXVllI. Ga-sterociilsma, Rich. So closely allied to 
Xomeus that it is placed after it, though the detachment of the pos¬ 
terior rays of the second dorsal and anal would seem to send it to a 
different group, but the membrane of these fins is so delicate that 
it disappears in handling, and the normal condition may be that of 
continuous fins. Form of the body exactly that of a common 
Mackerel, but the scales are larger. Snout more pointed, and 
mouth larger than in Nomeus. No vestige of a crest or keel on the 
tail. Branchiostegals Jive. Ventrals one spine and five jointed 
rays ; two dorsals contiguous, the first one higher than the second 
and rounded in outline; pectorals small; ventrals extremely large, 
folding into a deep slit on the edge of the belly, which is lined wdth 
scaleless integument. The anus, opening at the end of a short very 
slender tube, is included in this sheath. Teeth on the jaws, subu¬ 
late, slightly curved, widely set in a single row ; vomerine and 
palatine teeth more delicate and more irregularly placed. X"o de¬ 
tached spines before the anal ; ventrals black, as in Nomeus. One 
species. X’ew Zealand. 

Genus XXXIX. Nauclerus, Cuv, Resembling AaMcrate.T, but 
wanting the lateral keelson the tail, and with a preopercular spine. 

Genus XL. Porthmeus, Cuv. Differs from Nauclerus in hav¬ 
ing a single dorsal, or rather in the spinous dorsal being ab.sent, 
and in the whole edge of the preoperculum being denticulated ; in 
the roughness of the mastoid bone, and in the presence of super¬ 
orbital crests. Teeth on the vomer and palatines as in the preced¬ 
ing allies of Seriola. One species. 

Genus XL I. Psenes, Cuv. Differs from Seriola and the groups 
which follow it, in having no teeth on the vomer or palate. Teeth 
on the jaw's uniserial, short, thickish, standing widely apart, 
curved. Vertical fins partially scaly. Branchiostegals six. Two 
dorsals. Snout formed like that of Trachinotus. Five species. 

(h.) One dorsal occupying most of the haeJe, {is rays ficxihle. 
Vertical Jins partially scaly. Ventrals thoracic. Pa¬ 
latine teeth. 

Genus XL 11. Coryphjena, Linn. Thoracic Scomberoids, hav¬ 
ing elongated compressed bodies covered with small scales. Head 
trenchant above. Dorsal long, single, supported by flexible rays, 
most of which are not jointed. Head greatly elevated ; facial pro¬ 
file convexly curved in the arc of a circle, descending rapidly. 
Eyes low. I^Iouth large. Teeth on the jaws and palatines card-like. 
Fifteen species. 

Genus XLllI. Lampugus, Cuv. General form and dentition 
that of CorypAtfcna, hut the head is oblong; forehead lower; the 
eyes of middle height. The dorsal low and equal. Six species. 

Genus XLIV. Centrolophus, Lacep. CorypheeneB less elon¬ 
gated than Lampufjus ; a space between the nape and the dorsal; and 
jio teeth on the palate. Five species. 

Genus XLV. Astrodermus, Bonell. Allied to Co^yphernay 
Scomberj and Zeus. Head elevated and trenchant. .Mouth small. 
Pour Branchiostegals. Very small ventrals; scales radiating like 
stars. One species. 

Genus XLVM. Pteraclis, Cuv. Differs from the general cha¬ 
racter of the family in having large scales, a low forehead, high 
dorsal, ventrals of few rays, and separated pancreatic caeca. The 
true position of the genus is still undecided. Body greatly com¬ 
pressed, with a long dorsal like that of Corypheena, but so high that, 
in conjunction with the anal, it renders the fish higher than it is 
long. Ventrals slender, jugular. Scales much like those of Brama, 


but they do not extend to the branchiostogal membrane. Branchi Classifica- 
ostegals seven Four species. tion_ 

Genus XLVH. Stromateus, Linn., Bloch. No ventrals; a Acanthop- 
single dorsal with its spinous rays concealed in its anterior edge; terous 
vertical fins scaly. Scales small, lost in the skin. Pancreatic caeca Fishes, 
scomberoid. Eleven species. v j 

Genus XLVH I. Peprilus, Cuv., Reg. An. (Rhombus, Lacep.) 

American Stromatei, distinguished by the projection of the pointed 
and trenchant-edged pubic bones, thus forming a link with Fsettus. 

Five species. 

Genus XLIX. Luvarus, Rafin. Badly characterized. One 
species, said to have a small, flat, moveable appendix before the anus, 
serving as a kind of operculum. This distinguishes it from Stro- 
7nateus. 

Genus L. Seserinus, Cuv. Differs from Stromateus and Pepri- 
ht$ in having two very small ventrals, but has the internal struc¬ 
ture of Stromatetis. The ventrals composed of a spine and five soft 
rays. Branchiostegals six. 

Genus LI. Kurtus, Bloch. Comes near Peprilus, from which 
the genus differs in having a shorter dorsal and well developed ju¬ 
gular ventrals. A long anal ; and scales so fine as to become per¬ 
ceptible only by drying the skin. No scales on the fins. Branchi¬ 
ostegals seven. Pubic bones emitting a spine between the ventrals. 

Small trenchant plates before the dorsal, with a couchant spine at 
their base. Ribs dilated, convex, and forming rings which inclose 
the air-bladder in a tube that is prolonged under the vertebrae of 
the tail. Body high anteriorly, tapering posteriorly. One spe¬ 
cies. 


DORY FAMILY. 

M. Valenciennes described this group as the fifth great 
tribe of Scomberoids, distinguished from llie other four by 
its members liaving all protractile mnutbs. He assigns as 
reasons for so placing them, that they are connected to the 
rest of the Scomberoids by many anatomical characters 
which they possess in common, by the similarity of their 
dermal constitution, and general family likeness. The 
Zeides, he says, have two dorsals, and some other osteologi- 
cal characters analogous to those of the Percoids; but the 
nature of their integuments, and the shields which arm their 
sides, ally them incontestably to the Scomberoids having a 
cuirassed lateral line. Lampris.^ which lias also a protrac¬ 
tile mouth, has viscera similar tn those of Thynmis, and thus 
links the group closely to the rest of the Scomberoids. But 
he adds that tlie group is a natural one, which has relations 
to several others not less natural, and he divides it into iw^o 
sections,—one in which the dorsal is so deeply divided as 
to appear like two ; and a second in which the dorsal is 
continuous or single. 

The best known example of the family, and one common 
enough on our w'estern coasts, is the Zens faher., or John 
Dory of Billingsgate. This was for long neglected in the 
London market, until Quin, whose gastronomic acquirements 
were well known, brought it into a repute wdiicli it still re¬ 
tains with city men ; chiefly, we suspect, on account of the 
character wdiich he gave it, for it is by no means a fish that 
adorns a table by its handsome aspect. The names of this 
fish, in the Bay of Biscay and the Mediterranean, have re¬ 
lation to the resemblance which its dorsals bear to a cock^s- 
coinb. In some places it is called “ Sca-chicken,” and in 
Gascony which signifies cock. In Spain, Languedoc, 
and Sardinia, it has the analogous names oi Gal, Gallo, and 
Gadda, Dory, or Dorce, by w liich it is known on both sides 
of the British Channel, refers evidently to its yellow colour ; 
and we suspect that the John which is prefixed in England 
is not Jaime, which would be merely a repetition of Doree, 
but a corruption of the Gascon Jau, and, in fact, that ii means 
the Gilt-Cock of tlie sea. The round black spot on the side 
has obtained for it, in common with the Haddock, the repu¬ 
tation of being the fish from which St Peter took the piece 
of money. In some of the Mediterranean ports it is called 
St Christopher’s fish; and the modern Greeks cal! it Christo- 
psaro, or Christ’s fish, and hang it up in their churches. At 
the Canaries it is called Gallo san Pedro (St Peter’s Cock). 
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Clasfiifica- Its excellence as an article of diet was known to Paul Jovius, 
tion— who compares it to Turbot. Dories, very similar to the 

Acanthop- European fish, are found at the Cape of Good Hope, and 
terous ^ I . • 

Fishes. 


rig. 115. 

Capros australis, 

in the seas of Japan. A distinct species exists in the Aus¬ 
tralian seas, which has the same black mark on the sides. 
The Capros aper^ occasionally taken on the British coast, 



and more common in the Mediterranean, is also represented 
in the Australian seas. Indeed, the Sconiberoids and the 



Fig. 117. 

Equula scrruUftra, 

fishes most nearly allied to them, arc very general in their 


distribution, appearing in almost precisely the same forms Classifica- 
in the two hemispheres, and in both the Atlantic and Pacific 
sections of the ocean. The Lampris guttatus is a rare terous^' 
and beautiful fish of great size, whose headquarters seem 
to be in the northern seas. It is seldom taken on the Bri¬ 
tish coasts, and still seldomer in the Mediterranean. 

The Eqxndce are small fishes, very interesting from their 
forms, but of no great utility to man. 



Family XVII.— ZEID^. 

Scomberoid fish, witli protractile mouths, forming, in the llis- 
toire des Poissons^ the jiftk tribe of Scomberidee. Jlouth very pro¬ 
tractile. Feeble teeth, not numerous. Bodies oval, much com¬ 
pressed. 

Genus I. Zeus, Linn. (Zeinif Bonap.) One dorsal deeply 
notched, or two contiguous dorsals, anterior one spinous, with fili¬ 
form tips taller than the spines; ventrals rather before the pec¬ 
torals ; anal spines four. Caudal rounded. Dermal shields hony, 
along the bases of tlie dorsal and anal. A very protractile moutli. 
Branchiostegals seven. Teeth small and feeble. Stomach large, 
ca3cal; pyloric caeca extremely numerous ; air-bladder simple, oval, 
large. Six species. 

Genus II. Capros, Lacep. Deeply notched dorsal, and a still 
more protractile mouth than Zeus ; destitute of the spinous bucklers, 
but covered with very rough scales. Eye large. Caudal rounded, 
Branchiostegals five to eight. Spines of the anal two or three. 
Teeth very small. Two species. 

Genus 111. Caprophonus, JHiill. and Trosch. Distinguished 
from Capros by a single row of upper and under teeth, by the 
roughness of the maxillary, and by the three spines of the anal 
forming a separate fin before the soft one. 

Genus IV. Ijampkis, Kisso. A single dorsal greatly elevated 
in front into a long falciform point, the low part running back to 
near the caudal; anal long and low; ventrals long, correspond¬ 
ing in form to the front of the dorsal under which they are at¬ 
tached ; the dorsal has two small short spinous rays in front, and 
the anal only one. Scales small, very thin. Stomach cfecal, coni¬ 
cal ; pancreatic caeca above sixty, each dividing dichotomously se¬ 
veral times ; air-bladder very large, terminated behind by two 
short, horn-like processes. One species. 

Genus V. Equula, Cuv. Small Scomheroids. !Mouth small, 
protrusive as in GerreSf furnished with fine teeth like those of a 
Choetodon. One or two small spines on the anterior frontal; near 
to w^hich are the two contiguous orifices of the nostril. A small 
osseous crest behind the nape in front of the dorsal, and a similar 
one between the anus and anal fin, sometimes spinous at the tip. 
Anal and dorsal fins long, higher in front, the second and third 
spines being strong and tall ; ventrals under the pectoral consist¬ 
ing of a strong spine, and five soft rays. Body oval, much com¬ 
pressed; serrated along the bases of the dorsal and anal. Very 
small smooth scales. Branchiostegals generally eight, sometimes 
nine. Stomach emcal, conical; two pancreatic caeca; air-bladder 
having two projections posteriorly. Twenty four species. 

Genus VI. Mkne, Lac^p, Body high ; the dorsal profile being 
a fiat curve, the ventral one very convex, with the ventrals at its 
apex under the pectorals, but at a great distance from the head; 
the intervening thoracic space presenting a trenchant edge, sup¬ 
ported hy the pubic bones and coracoids. Mouth protractile. Ven¬ 
trals with a very short spine and five articulated rays, the first one 
being long. Dorsal, with four spinous rays, more elevated in front 
but low posteriorly, and extending to near the caudal; anal long 
and very low, its very short rays much branched ; caudal forked. 
Skin smooth and satiny. Stomach siphonal; pancreatic caeca nu¬ 
merous, extremely slender, and having very delicate coats; air- 
bladder very large. One species. 


ClliETODONTS 

Have received the name of Sqiiamipennes, because the 
softer, and frequently also the spinous, portions of the dorsal 
and anal fins are covered with scales, which, as it were, en¬ 
crust them, and render their discrimination from the rest 
of the body by no means easy. This is the most obvious 
character of these fishes, of which the form is in general 
much compressed. The intestines are rather long, and the 
caeca numerous. This family was comprised by Linnaeus 
in his genus Chcetodon, so called from the long, slender, and 
hair-like character of tlie teeth; and the species in general 
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Classifica- are alike remarkable for their singular forms and splendid 
tion — colours, 

^terous^* The seas of the torrid zone have indeed no cause to envy 
Fishes productions of those famous lands, tlie shores of which 

^ they have so long bathed with their translucent waters. If 

the equatorial regions of Africa and America possess, among 
their feathered tribes, the brilliant Souimangas, the lustrous 
Humming-birds, and the gorgeous Chatterers, the interme¬ 
diate ocean and the Indian seas contain countless thousands 
of the finny race which siirjiass even these in splendour. 
The Chaetodons, in particular, form a flimily on which nature 
has bestowed her ornaments with a lavish hand. The deep 
purple of the iris, the paler richness of the rose, the azure 
blue of the crystalline sky, the darkest velvet black, and 
deepest violet tint of tlie pansy, are seen combined with 
metallic radiance on the pearly bodies of this resplendent 
group. The eye of man receives the greater pleasure from 
their contemplation, in that, being of moderate or small 
size, and haunting habitually the coral basins of the trans¬ 
parent tropical seas, they disport themselves in the beams 
of a vertical sun, as if desirous of exhibiting their splendid 
liveries to the greatest advantage in the blaze of day. 

TABLE OF GENERA. 

Ao palatine teeth. 

Brush-like teeth on both jaws. Tribe 1. 

Freopercuhtm not spinous. 

Dorsal single, wholly scaly. 

iVune of the dorsal spines ending in filaments. 

CH.ETODON, CHELMON. 

Some of the dorsal spines with filamentous tips. 

1I.ENIOC11US, Z.\NCLOS. 

Dorsals two, the soft one alone scaly. 

Three anal spines; scales large. 

Ephippus, Drepane. 

Four anal sjyines ; scales smallj imbedded. 

SCATOPHAGUS. 

Dorsal merely notched, 

Tauricuthvs. 

Preoperculum hearing a strong spine. 

HolOCANTHUS, POMACANTTIUS. 

Exterior teeth tricuspid ; interior ones villiform. 

Platax. 

Fine and short villiform teeth on the jaws. 

PSETTUS. 

Palatine teeth present. 

Trenchant teeth on both jaws. Tribe II. 

PiMELEPTERUS, DipTERODON. 

Card-like teeth on both jaws. Tribe Ill. 

Brama. 

Villiform teeth. 

Pempheris, Toxodon. 

These genera are placed in tribes in the Jlistoire des 
Poissons, The first tribe being the Squamipennes with 



Fig, 118. 

Chatodon ephippium. 

brush-like teeth, forming the Linnaean genus Chcetodon, 


whose name is framed to describe this kind of dentition, in Classifica- 
which the individual teeth are longer and stouter than tion— 
villiform teeth, and resemble the strong bristles of a clothes- Acanthop- 
brush. In fig. o3 the coarse brush-like teeth of Histiop- 
terns rccurvirostris are well shown. The tissue of the 
teeth of most Chaetodonts is albuminous, they have a yel- 
lowish colour, and are flexible and elastic, but when dry 
easily broken. 

M hen once a person has seen several typical fishes of 
this group, he readily recognises the family cliaracter. The 
dense scaliness of tlie fins, which gradually taper out of the 
thickness of the body, so that one cannot tell without dis¬ 
section where the one ends and the other begins, is very 
different from the small scales wliich creep on the mem¬ 
brane or rays of the vertical fins of some Scimnoids, as 
Nebris^ Lepipteris, &c., and these never have the flexible, 
bristle-formed teeth of horny texture with which the true 
Chaetodons are furnished ; and, moreover, show more or 
less of the muciferous development of the bones of the head 
and face characteristic of Scioenoids, giving them their blunt 
flicial profile. The Haemulons come nearer to the Squa- 
inipennesy but the bases of their vertical fins are set on 
abruptly on the back and belly, and do not slope off into 
the sides. The Chaetodons of the Red Sea were known to 
tlie ancients. iEIian speaks of them under the name of 
CUhareedits, None of the species come into the seas of 
Europe, except the Brama Bail, which wanders occasion¬ 
ally to the coasts of England. The Chelmons are Chacto- 
dons with a tubular prolongation of the premaxillary and 
mandible, in form of a long, slender snout. 



Fig. 119. 

Chelmon marginalis . 

The species liere figured was unknown to the aiitliors of 
the Jlistoire des Poissons^ but its habits, from the great 
similarity of its conformation, may be considered as similar 
to that of the two species described in that work. Chelmon 
rostratus^ox enceladns.^ is an inhabitant of the sea and rivers 
of Java, and has the instinct of throwing a drop of \vater 
from its bill, so as to light upon any insect resting on a leaf 
or blade of grass near the stream, and thus make it fall that 
it may instantly dart upon it. This was observed recently 
by M. Rcinwardt, and an account to the same import is con¬ 
tained in the Philosophical Transactions for 1764. The 
Chinese residing in Java keep tliis fish in jars, and tempt it 
to practise its peculiar art for their amusement, by placing 
an insect on a rod or thread within range of its sliot. 

Znnchis cormUits of Cuv. has become, on account pro¬ 
bably of its singular form and liorned front, an object almost 
of superstitious reverence among the fishermen of tlie Mo¬ 
luccas, It is alleged, that when they happen to capture 
one of this species, they immediately salute it by certain 
genuflexions, and then cast it into the sea. It is, howev^er, 
an excellent table fish, which attains a weight of 15 lbs,, 
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Classifica- and resembles the Turbot in flavour. It is rather widely 
tion — diffused, occurring both in tlie Indian seas and Pacific 
Acanthop- Ocean. 

FUhes Paron Cuvier has remarked, that among all the strange 
^ ^ fantastic fishes preserved in the representations of 

Ruysch, Renard, and Valentyn, and which have so long 
excited the mistrust of naturalists, none seems more likely 
to jirovoke that feeling than tlie species which these writers 
designate by the Malay name of Shankarbrniic^ or Buffalo- 
fish ; and yet it now turns out that none is more accordant 
with the truth of nature. Its sharp recurved horns, the pro¬ 
tuberance above the head, the compressed and unequal 
spines, and the singular distribution of colour,—all exist in 
a species recently received from the Indian Archipelago. 
It has accordingly been named Tmirichthi/s by Cuvier—the 
Greek translation of the Blalay name. Tiic species here 



Fig. 120. 

Tauriclithys varius . 

figured is T. varius^ which is from four to six inches long, 
with a height almost equal to its length. 

The species of Holocardhus tixe remarkable for the great 
beauty and symmetrical distribution of their colours, and for 
their excellence as articles of food. They are numerous 



fig.121. 

Fsettus argenUus. 

both in the Indian and American seas. One of the most 


celebrated for the splendour and singularity of its aspect is Classifica- 
that named tlie Emperor of Japan by the Dutch, and the — 
ChcEtodon imperator of Bloch, figured in many works. Its -^canthop- 
body is deep blue, traversed all over by about two and thirty pishes 
narrow bands of orange yellow. The pectoral fins are black, y ^ f j 
and the entire tail briglit yellow. It is a large fish of its kind, 
sometimes attaining tlte length of 15 inches, and, as an 
article of food, is one of the most esteemed of all the Indian 
species, resembling onr own much-prized Salmon in flavour. 

Another and more recently discovered species is H. semi- 
circiilatiis, Cnv. It occurs both at Timor and New Ireland. 

Its colours are white and blue ; its length from 4 to 5 inches. 

The inhabitants of Waigiou call it MamL 

Blany fish of this family are remarkable for bony enlarge¬ 
ments of some part of their skeleton, very often of the in- 
tenieiiral bones. In the Ephippus gigas the top of the skull 
is swelled out into a solid mass, wliich hangs forwards like 
the crest of a helmet, or like the skull of a Rhamphastos, and 
the interha^mal which sup])orts the first two anal spines is also 
curiously swollen. Platax arthrilicus is another member 
of the family wliich derives its name from these gout-like 



Fig. 122. 

Scatophagus multifasciatus . 

swellings of some of its bones, Psettus argenteus is a 
Chinese and Australian species, represented by fig. 116; 
and Scatophagm multifasciatus is another handsome fish of 
the southern seas. 

The Toxotes jaculator (fig. 118) is a small Javanese 
species, measuring 6 or 7 inches in length, remarkable for 



Toxotes jaculator. 

possessing the same faculty as'that mentioned in our notice 
of Chelmon rostratus. Wlien it perceives a fly or other 
insect upon an aquatic plant, it dexterously drives it into the 
water by a shower of drojis. Cuvier received a specimen 
from Batavia, the Stomach of which was entirely filled with 
ants. Tliis species has been erroneously multiplied in sys¬ 
tematic works. It is twice described by Shaw under two 
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Classifica- different names {Scanis Sc/tlosseri and Labrus jacxdator)^ 
tion neither of wliich is the right one; and there is no doubt of 
"^terous^ its being identical with Hamilton Buchanan's Coins cha- 
Fishes, tereus^ a supposed new species from the Ganges. It seems 
pretty widely distributed throughout the Indian Archipelago, 
and is known to the JMalays by the name of Ikan-sumpit. 


Family XVIII.—ClI^TODONTIDiE, Bonap. 

Squamipcnnes^ Cuv. The most apparent character of this fa¬ 
mily is the incrustation of the soft portions of the dorsal and anal 
fins, and often of the spinous parts also, with scales. Scales strongly 
ctenoid. Body generally greatly compressed. Intestines long, and 
pyloric caeca numerous. Dentition various, giving rise to generic 
subdivisions. 

(a.) Cii^TODONTlNl, Bonap. Brush-like teeth on the jaws, none 
on the palate. 

Genus 1. Cnj^TODON, Linn. Preoperculura not spinous. Dor¬ 
sal single, entirely scaly ; no prolongations of its spinous rays, hut 
the soft dorsal sometimes ending in a long filament. Muzzle 
comparatively short, but more or less projecting. Teeth like long 
bristles densely crowded. Pyloric caeca long, slender, and numer¬ 
ous; air-bladder strong. Body compressed, elliptical, or nearly 
orbicular. Tail short. Caudal truncated. Head small. Branchi- 
ostegals six. Spinous rays, in most twelve or thirteen in the dorsal, 
and three in the anal. Sixty-five species. 

Genus 11. Ciielmon, Linn. Chcctodons, with a long slender 
hill, formed by the elongation of the prcraa.xillaries and mandible. 
Maxillary roundish. Idouth very narrow, at the end of the bill; 
teeth short, villiform. Body very high. Dorsal and anal high 
and scaly ; caudal square. Scales large. Three species. 

Genus III. JIegaprotodon, Guich. Distinguished from ChcB- 
todon by a cluster of longer teeth, with hooked points, situated on 
the end of the mandible. Algiers. 

Genus IV. Heniochus, Cuv. Xo preopercular spines. Spin¬ 
ous rays of the single dorsal much graduated, the third or fourth 
one having a long filamentous tip, like a whip-thong. Body covered 
with large scales. Branchiostegals five. Body obliquely rhomhoidal, 
the apex of tlie soft anal and the filamentous dorsal spine being 
at opposite angles, and the mouth and soft dorsal forming the other 
two corners. Profile nearly vertical, Preopcrculum serrated. 
Five species. 

Genus V. Zanclus, Comm. Ko preopercular spines. The fili¬ 
form-tipped spinous dorsal ray of Jleniochus, and nearly the same 
form of body, but the scales are extremely small, iluzzle more 
tubular and projecting, hut not so much as in Chelmon. Posterior 
parts of the soft dorsal and anal low, with a straight inclined out¬ 
line, so that the mouth and tail are the opposing angles of the 
rhomb; the other two being the long dorsal spine and apex of the 
soft anal, as in Heniochus. Stomach cxcal, of moderate capacity; 
fourteen pancreatic caeca. Two species. 

Genus VI. Histiopterus, Schleg. Kesembling Heniochus and 
Taurichthys in the form of the body. Dorsal fin very tall, with four 
strong spines, without scales. Cheeks scaly. Preoperculum, oper¬ 
culum, and top of the head and snout presenting the granulated 
surfaces of the bones. Snout more or less elongated and tubular, 
the elongation being chiefly in the nasal, vomer, and lower limb of 
the preoperculura and other bones supporting the jaws, which are 
at the extremit}' of the snout. Teeth coarsely bristle-formed, hluot, 
crowded, in a wide band on the jaws. Eye large. Three species. 

Genus VIL Ephippus, Cuv. Xo preopercular spines. Dorsal 
deeply notched between the spinous and soft portions; the spinous 
part being destitute of scales, and capable of folding into a scaly 
furrow on the back as in the Scisenoids. Three anal spines. Body 
oval or nearly orbicular. Ventral profile almost horizontal. Pec- 
t0Pv-< fins short. Branchiostegals six. Four species. 

Genus VIII. Drepane, Cuv. Ephippi, with long pointed pec¬ 
torals. Bodies high and more rhomhoidal, the ventral profile de¬ 
scending to the soft anal. Branchiostegals six. 

Genus IX. Scatopiiagus, Cuv. Dorsal deeply notched between 
the spinous and soft part. Xo preopercular spines; four anal spines. 
Scales small, lost in the epidermis, but ctenoid in structure. Body 
a broad oval. Tail between the vertical fins very short. Stomach 
siphonal; many pancreatic caeca; air-bladder simple, pretty large. 
Six species. 

Genus X. Taurichthys, Cuv. Dorsal less deeply notched. 
A protuberance on the occiput, and a horn opposite the middle of 
each orbit, Ventrals rather large. Form unevenly subrhomboidal, 
higher than long. The dorsal apex formed by the fourth or fifth 
spinous ray; second anal spine the largest. Preoperculum not 
spinous. Face concave. Two species. 

Genus XI. Holocanthus, Lacep. Dorsal single, scarcely 


notched, or wholly even. A large spioe at the angle of the pre- Classifica- 
opcrculuni. Body a regular oval. Vertical fins all scaly. Border tion— 
of the preoperculura generally serrated. Bianchiostegals six. Acanthop- 
Twenty-six species. terous 

Genus XII. Pomacanthus, Cuv. More elevated than //oZocan- Fishes, 
but still having a nearly oval form. Preorhitar and preoper- v ^ J 
culum always with entire edges, but with the strong spine at the 
angle of the latter. Dorsal spines generally fewer than in Holo~ 
canthus (nine, or rarely ten) ; anal spines three or more, deeply im¬ 
bedded in front of the anal. Teeth furnished with two short la¬ 
teral points, as in a few Ilolocanthi. Six species. 

Genus XIII. Plat ax, Cuv. Setiform brush-like teeth, but in 
front of them a row of trenchant teeth trilobate at the points, as in 
a few Holoconthi, but more evident in this genus. Body very much 
compressed and elevated, so that it appears to graduate insensibly 
into the dorsal and anal, which taper to long points ; the entire 
height of the fish much exceeding its length ; these fins are scaly, 
and the spinous rays (which are few in the dorsal) are buried in 
their front edges. Ventrals long and pointed; caudal rounded. 
Branchiostegals six. Fourteen species. 

Genus XIV. Psettus, Comm. Body compressed. Dorsal and 
anal scaly, with the points more or less falciform. Spines almost 
concealed; might form a group in the genus Chcetodonj but the 
teeth are rather villiform than setiform. Ventrals reduced to a 
single spine, the short rays being obsolete. Branchiostegals six. 

Some are more elevated, and others more rounded or oval. Dorsal 
spines eight ; anal spines three. Three species. 

Genus XV. TIypsinotus, Schleg. Ventrals close to the anus; 
soft dorsal low. Height of the body nearly equal to its length. 
Branchiostegals six. 

Tribe II. —Pimelepterini (Bonap.) Cha^todontiday with'pa¬ 
latine teeth and with ^'enchant teeth on thejaxvs. 

Genus XVI. Pimelefterus, Lacep. (Dipterodon and Xysteres, 

Lacep.) Distinctive character, uniserial teeth, each having a 
trenchant limb rising at a right angle from a horizontal heel. 

Body oblong. Head obtuse. Dorsal single. Fins thickish; the 
soft rays being densely covered with scales. General aspect much 
like that of Crenidens. Head scaly. Ten species. 

Genus XVIL Dipterodon, Cuv. Much like Pimelepterus, but 
the dorsal is deeply notched anterior to the soft rays, and the in- 
cisorial teeth want the bony heel. Branchiostegals six. One 
species. 

Tribe III. — Ckcetodontidce, xvlth villiform or card-like teeth 
on the jaws and palate. Included in Pimelepterini of 
Bonap, 

Genus XVIII. Brama, Bloch, Schneid. Vertical fins covered 
with scales, the articulated dorsal occupying much of the hack, and, 
as is usual in the family, higher in front, on the border of which 
three spinous rays are buried ; becoming low posteriorly. Anal 
shorter, but similar in form. Mouth nearly vertical when closed. 

Teeth card-like on the jaws and palatines. Body compressed, ovate 
in outline, obtuse at the facial end, tapering into the tail. Snout 
very short and forming part of the obtuse profile. Branchiostegals 
seven. Stomach short; pancreatic caeca five. Three species. 

Genus XIX. Xemoerama, Valenc. (Pulymixia noiilis , Lowe.) 

Body oblong, covered with very rough scales. Head small, scaly. 

Snout and upper jaw naked. jNlandible scaly, with two long sym- 
physial barbels. Teeth on the jaws, palatines, vomer, and tongue, 
minute, densely crowded, villiform. Opercular bones unarmed 
and scaly, except the interoperculum, which is naked and skinny. 

Dorsal fins united ; ventrals seven-rayed. Branchiostegals four. 

Genus XX. Crius, Valenc. (XfiVus, Lowe.) Body compressed, 
keeled anteriorly, clothed wholly with smooth scales. Head small, 
truncated, scaly. Preoperculum furrowed on the limb, with an 
entire margin without spines; operculum, suboperculum, and inter¬ 
operculum without spines or serratures, but sub-ciliated. A single 
series of very small setaceous teeth. Dorsal, anal, and caudal fins 
scaly. Branchiostegals six. 

Genus XXL Scorpis, Valenc. Unites the characters of Trachi~ 
notus and Platax; and, but for the teeth covering all parts of the 
roof of the mouth, might have entered the latter genus. Body 
compressed, oval. Muzzle short and rounded, forming part of the 
circumference of the oval profile. Broad band of villiform teeth 
on the jaws, vomer, and palatines; those on the pterygoid bones 
exceedingly minute. Most of the head scaly. Scales strongly ci¬ 
liated. Ventrals, a spine, and five articulated rays. Two species. 

Genus XXII. Pempiieris, Cuv. Similar to Brama in outline, 
except that the occiput and shoulder are less convex, and the pos¬ 
terior parts taper more. The teeth are villiform. Tlie short and 
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Classifica- dorsal is over the posterior half of the pectorals, occupying 

tion— but little of the back, while the long anal resembles that of Brama. 

Acanthop- Eye large. Air-bladder double as in Myripristes. Resembles /uer- 
terous but differs in the magnitude of the scales on the fins. Its 

Fishes, short dorsal and scaly anal, with the existence of vomerine and 
palatine teeth, separate the genus from the SparidcB. Eight 
species. 

Genus XXIII. Toxotes, Cuv. A short compressed body, with 
the dorsal placed on the posterior half of the back. Very strong 
spinous rays; the soft parts and the anal scaly, and opposite to 
each other. Scales large. Snout depressed, short; mandible ad¬ 
vancing beyond the premaxillary. Very short, close, villiform teeth 
on the jaws, end of the vomer, and palatines; also on the ptery¬ 
goids and tongue. ^Minute denticulations on the border of the pre- 
orbitar and preoperculum. Stomach short and large ; twelve pan> 
creatic caeca; air-bladder large and thin-coated. One species. 

Genus XXIV. Hoplegnathus, Rich. (March 1841.) {Scaro- 
doriy Schleg. 1844.) Compressed oval Chaetodontoids, with the 
soft dorsal and anal opposite, and scaly ; spinous portion of the 
dorsal longer, but lower than the soft part; veiitrals a little behind 
the pectorals. Jaws and teeth of Scarus, Scales feebly ctenoid, 
imbedded deeply in the skin, few on the head, and confined to the 
temporal region. Branchiostegals seven. Three or four species. 


RIBBON-FISII. 

A natural family nearly allied to the Scomberoids, and 
having bones of a still looser texture than the JMackerels, 
in most little more solid tlian a fibrous net-work. Cuvier 
included Lepidopus and Trichiurus in this family, but we 
liave followed M, Valenciennes in placing these two genera 
at the end of the first tribe of Scomberoids, and along witli 
tliem Nemichthps^ whose greatest affinity seems to be with 
Trichiurus, M. Valenciennes, liowever, considers the two 
genera in question to be a link between the families, and 
to be connected with the elongated Scomberoids by their 
strong compressed curved teeth ; while they have an equal 
relationship to the Taenioids by the presence of venirals 
merely in a rudimentary condition, or their entire absence. 

The first tribe, being the llibbon-fish, which have small 
mouths, includes those to wliich this family name applies 
best, because species exist whicli are nine or ten feet long, 
yet are not six inches high, and scarcely an inch thick. 
The Trachypteri have several rays in the ventrals; the 
Gymnelri only one or two filamentous rays; and Stylepho- 
rus^ still imperfectly known, appears to be truly apodal. 
Few fish of so mucli interest, from the singularity of their 
a])pearance, and the peculiarities of their structure, are so 
imperfectly known. This arises in a great measure from 
the delicacy of their texture. They are constructed for in- 
habiting the still waters of great depths, and are seldom 
seen except when tlirown ashore in tempests. Their tender 
fins are easily mutilated, their tliin soft flesh rapidly decays, 
their bones have too little firmness to keej) the skeleton 
together when rudely handled, and they almost never come 
before a naturalist in a perfect condition. IM. Valenciennes 
had twenty individuals under examination when he drew 
up his liistory of the family, and lie has done much to re¬ 
move the confusion which the imperfect and contradictory 
descriptions of authors, framed on mutilated specimens, had 
created. The Trachypteri^ he says, are extremely tender, 
and their fins brittle, and their entire form can be seen in 
very young individuals only. The woodcut fig. 4 repre¬ 
sents one species, Trachyplerm falv^ wliich has 168 rays 
in its dorsal fin, and plumes of rays on the head and tail. 
This fish shines with the most brilliant silvery tints, and 
wlicn moving freely in the water, its varying hues relieved 
by three large round black spots on the sides, must render 
it one of the prettiest of the many elegant fish that the 
seas produce. The anatomy of Trachypteriis hioptcrus is 
given in the Hisloire des Poissons, and the stomach is there 
described as coecal, long, and narrow, with a very short as¬ 
cending pyloric branch arising from its lower third part. 
The pancreatic caeca are almost innumerable, and open 


into tlie intestine by two parallel rows of lioles. It had no Cl^ssifica- 
air-bladder. The Vaagmaer, or Deal-Jish, has also been 
recorded by Dr Fleming as a British species. It is the terous^ 
Trachypleriis hogmarus of the Hisloire des Poissons, the Fishes. 
Gymnelrus or Gymnogasler arcticus of previous authors, 
and is described in the Natural History of Iceland, written 
in 1658 by Jon Gundmunsen, a native of that island. 

Nilsson includes it among the Norwegian fish, but as one 
very rarely seen. The Supplement to Yarrelfs British 
Fishes contains a figure and descrijition of one taken in 
Iceland, translated from a memoir by Reinhardt, curator of 
the Museum at Copenliagen. The Gymnetrus Haivkinsii 
is another rare British Ribbon-fish. The Stylephorus 
chordatus of Shaw was taken in the Gulf of IMexico, and is 
known only by a single specimen in possession of the Col¬ 
lege of Surgeons of London, but which is not, unfortunately, 
in the best condition. Tlie long filament from which it 
derives its name is considered by Blainville to be a pro¬ 
longed ray of the caudal fin, and not a lengthened spine as 
in Trichiurus, The Cepola rubescens. Red-band Fish or 
Red-snake Fisli, belonging to tlie second tribe of Ribbon- 
fisli, though not common on the English coast, is sometimes 
taken in numbers, as was the case about twelve years ago 
in Torbay. 


Family XIX.—T^NIID.^. 

T^nioides ou Poissons en Ruban, Cuv, Compressed, elon¬ 
gated, ribbon-shaped fish. Skin naked and silvery. Long dorsal 
often joined to the caudal ; the anal when it exists similarly con¬ 
nected ; the articulated fin-rays for the most part simple ; soft 
rays of the ventral never exceeding five, sometimes reduced to one 
or two, attached to the throat. This character brings them near 
the Blennies, while the small mouth and protractile snout of 
Trachypterus indicate some analogy with the Zeiides, 

ANALYTICAL TABLE OF THE TJENIID^ (Dum.) 


Dorsal conspicuous, and 

Long, without s 2 )ines .Cepola 4. 

Short, and far back . LOPHOTES 5. 

Dorsal none. 

Lateral line armed with spinous scales .TeachypteRUS 1. 

Lateral line not scaly, 

Ventrals uniradiate. Gymnetrus 2. 

Ventrals none. Stylephorus 3. 


Tribe I .—Mouth not wide; jaw protractile. 

Genus 1. Trachypterus, Cuv. (Bogmants and Gymnogaster, 
auct.) Pectorals of moderate size or small ; ventrals often greatly 
develo])ed, attached under the axilla of the pectorals, and ha\ing 
several soft rays (four to seven). Body elongated and compressed 
like a ribbon or blade of a sword ; skirted along the whole dorsal 
edge by the dorsal fin, the anterior part of which, separated by a 
notch, rises like a tall slender fan. Mouth extremely protrac¬ 
tile. Caudal having an upper lobe similar to the first dorsal in 
form and height, and a few very short rays on the lower lobe; be- 
tween these there is a small filament. Lateral line armed with 
scales, each carrying a hook. Jaws with visible teeth. Skeleton 
fibrous, but extremely tender. Fins brittle and wearing down by 
age. Branchiostegals six or seven. Six species. 

Genus II. Gymnetrus, Cuv. Ventrals reduced to a single 
elongated ray, which is often dilated at the extremity. Branchio¬ 
stegals four, five, nr six. Eight species. 

Genus III. Stylephorus, Shaw. Trachypteri with the point 
of the tail prolonged in form of a slender cord twice the length of 
the body. Dorsal commencing over the operculum, and extending 
to very near the posterior extremity of the fish, on which is the 
caudal, placed so as to resemble a second dorsal; the long cord which 
terminates the tail is the lower ray of this caudal. No visible 
scales. No visible trace of ventrals. One species. 

Tribe II.— Tccniidce, with a moderately large mouth. 

Genus IV. Cepola, Linn. Head much like thatof Amhlyopus and 
Opliidium, but with a large eye. Body greatly elongated and very 
much compressed, with a dorsal reaching from the head to the 
caudal, and an anal but little shorter. Caudal pointed; ventrals 
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Classifica- attached under the pectorals. ^Muzzle obtuse. Cleft of the mouth 
tioD— nearly vertical. Teeth acute. Only two or three of the very nu- 
Acanthop- merous dorsal rays are simple, and only two on the anal, and they 
terous are as flexible as the jointed ones. The only bony and pungent 
Fishes, spine is that of the ventrals. Twelve speeies. 

Genus V. Lophotes, Giorna. Head short, surmounted by a 
very elevated osseous crest, which inclines forwards beyond the 
mouth, and has a long and strong spinous raj’ articulated to it, 
bordered behind by membrane. The space between the spine and 
the caudal is occupied by a long, low, even dorsal, sustained mostly 
by simple raj’s. Caudal distinct, small; a very short anal close to 
the caudal, and just before it the anus, the abdominal cavity occu¬ 
pying nearly the whole length of the body ; pectorals of moderate 
size j ventrals close behind them, excessively small, composed of a 
spioe and flve soft rays. One species. 

Genus VI. Kroiinius, Cocco. Snout short. ^Mouth deeply 
cleft. Body elongated. Head blunt; teeth on the jaws; a barbel 
on the chin. Anus near the head. First dorsal short and high, 
the second extending along the whole of the back to the end of the 
tail ; anal similar to the second dorsal, also reachiog to the point 
of the tail ; ventrals tapering into long filaments. 

Genus VII. Bibronia, Cocco. Lancet-shaped, compressed. Head 
declivous. Jaws toothless. Single dorsal extending forwards and 
connected through the caudal with the long anal; rays of the ven¬ 
trals elongated. 

Genus VIII. Pelori, Cocco. Distinguished from Bibronia by 
the dorsal and anal, being separated from the caudal. Teeth on 
the jaws. 

Bibronia and Pelori belong to a sub-family of Tceniidce, desig¬ 
nated Bibroninm by Cocco, but whose characters we have not been 
able to procure. 


TEUTII VOIDS. 



Fig. 121. 


Acanthurus Pelisianus. 


This family is entirely strange to the European seas. 
Gronovius described ihe first known genus under the name 
of Hepalus, which Linnaeus afterwards changed to TeiiilujeSy 
a name unfortunately used also to designate a genus of 
Cephalopods, and which on that account has been replaced 
in later times by Forskafs term of Siganus. The name 
of the family has, however, been preserved in the Histoire 
des Poissons^ as derived from the Linna\an appellation. The 
group is a natural one, liaving the characters assigned to 
it in the table, and a family physiognomy easily recognis¬ 
able. They are common enough fish in the Indian and 
Pacific oceans. One species is known as the “ coral shoe¬ 
maker’ at the Seychelle Islands. They feed on marine 
alga?, and must be pretty objects in the coral basins that 
they fi*equent, where the clearness of the water allows them 
to be distinctly seen. They are not the objects of any 
special fishery, and their history can be best studied in the 
detailed account of species contained in the Histoire des 
Poissons. 

No. 16 represents Naseus longicornis. 


Family XX.—TEUTII YD Bonap. 

TcuthyeSy Cuv. Oval forms, compressed. Small mouth, not pro¬ 
tractile. Uniserial teeth on both jaws. Palate and tongue tooth¬ 
less. A single dorsal. Branchiostegals four or five. Scales cycloid. 
Pectorals moderate in size. Ventrals under the axillse of the pec¬ 
torals. Many of the genera have the sides of the tail armed, or a 
recumbent spine in front of the dorsal. Phytophagous fishes. • 


ANALYTICAL TABLE OF THE TEUTHYBIBJE (Dum.) 
Sides of the tail armed with—• 

NVvem/ bucklers in one roiv . Priondrus 4 

Tivo immoveable plates with trenchant et/^e 5 ....NASEUS 3 

A moveable blade in a furrow . AcanTHTRUS 2 

A fixed hladcy trenchant on both edges .AxiNURUS 5 

Sides of the tail unarmed. 

Dorsal deeply notched or double . Amphacantiius 1 

Dorsal single^ spinous in front. 

One dorsal spine elongated. Keri.s 7 

Several (five) dorsal spines, of equal height.. Priodon 6 

Genus I. Amphacanthus, Bloch. {Buro, Commer.; Sigamts, 
Forsk.; Centrogaster, Iloutt.) The peculiar character of this group 
is to have a spine in the ventrals on each side of the articulated rays 
which vary from three to five ; in other respects thej'^ have the body 
oval. :Mouth small and but little protractile. Teeth small, denti¬ 
culated and uniserial. Five branchiostegals, the last one dilated and 
concealed in the isthmus. A recumbent spine in frootof the dorsal; 
numerous spinous rays in the aoal. The epicoracoid Is cylindrical 
or prismatic, and is reflexed so as to be attached to the anterior in- 
terha?mals of the anal. The spines of the dorsal are thirteen, and 
only accidentally fourteen ; the anal spines seven. Thirty species. 

Genus 11. Acantuurus, Forsk. A strong moveable trenchant 
spine on each side of the tail. Head elevated, compressed. Eye high 
up. Five branchiostegals. Teeth uniserial, incisorial, denticulated. 
A single dorsal. Skin thick, generally clothed with small scales. 
They want the additional spine in the ventrals which distinguishes 
Amphacanthus^ and the epicoracoid is not developed as in that 
genus. Fifty species. 

Genus 111. Naseus, Commer. Tail armed with two osseous 
bucklers carrying trenchant spines, not moveable. Teeth conical, 
pointed, without denticulations; a horn-like projection above the 
muzzle. Four branchiostegals, more rarely five. Three articulated 
rays on the ventrals and a spine ; spines of the dorsal five or six, 
and two in the anal; soft rays in both fins numerous. Intestinal 
canal extremely long; four pancreatic ca?ca; a pretty large air- 
bladder, Fourteen species. 

Genus IV. Prionurus, Lacep. Teeth crenulated as in Acan- 
thuruSy in which the genus differs from Naseus. Tail armed by a 
series of horizontal, fixed, trenchant spines; a couchantspine before 
the dorsal. Branchiostegals five. Five pancreatic caeca. Two 
species. 

Genus V. Axinurus, Cuv. et Valenc. Distinguished from Aa- 
seus by a more elongated form similar to that of Thynnus. A very 
small mouth, and excessively slender teeth. Armature of the 
tail consisting of a single blade cut squarely like the edge of a hat¬ 
chet, and not springing from a buckler. It resembles in its 

general roughness, and in having three soft ventral rays. Bran¬ 
chiostegals five. Spinous rays of the dorsal four ; of the anal two. 
One species. 

Genus VI. Priodon, Cuv. Allied at once to A^asezts, Acanthti- 
and AmphacanthuSy forming an intermediate link of union be- 
tv/een them, Branchiostegals three. Spines of dorsal five, and of 
anal two. Teeth serrated as in Aeanthurus, Ventrals having only 
three jointed rays as in Naseus. Forehead a little enlarged before 
the orbits, and the tail without armour as in Amjyhacanthus. 

Genus VII. Keris, Cuv. The advanced position of the ventrals 
before the pectorals and immediately under the eye distinguishes this 
genus from the rest of the family; but it has afiSnities with them. 
The teeth fine, smooth, and pressed one against the other as in 
Axinurus. Tail without armature as in Priodon. Spines of the dor¬ 
sal seven ; of the anal three ; ventrals of five soft rays and a spine. 
X^o scales, hut the skin is granulated so as to resemble mosaic. 


Classifica¬ 
tion— 


Acanthop- 
terous 
I Fishes. 



FLUTE-MOUTIIS. 

This family, established by Cuvier under the name of 
Fistidares or Bouches-en-fiute., is not described in the 
Histoire des Poissons., the rich accumulations of species in 
the Paris JMusciim remaining still unpublislied ; and we are 
unable to add anything of moment to the account of the 
family contained in the Regne Animal, ii., p. 267. Specimens 
of several members of the family are imported in the insect 
boxes which the Chinese keep for sale to Europeans, and 
winch contain many small fishes dried and pinned clown like 
insects, often of curious forms, that reach our museums in 
no other way. 

Fig. 12 rejwesents one of the abbreviated forms of the 
family in the Australian Centriseus humerosus. 
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Classifica- Family XXL — zXULOSTOMlD^, MiilL 

tion— Iioiic?i€S’‘€7i~Flutey Cuv.; Aulostomi (JRokrenmoukr'), . j Aulo- 
Acanthop- gtomatidcBy Cant. Characterized by the prolongation of the nasal, 
terous vomer, preopercula, interopercula, pterygoids, and tympanies, 
Fishes, into a long tube, with the mouth at the extremity, formed as usual 
of the premaxillaries, maxillaries, palatines, and mandible. The 
intestines have no great dilatations nor many folds, and the ribs 
are either short or wholly absent. 

ANALYTICAL TABLE OF THE AULOSTOMIDAE (Dura.) 


Dorsal singUy and 

Preeeded bj- spines. Aulostoma 2. 

Not preeeded by spines. Fistularid^I. 

Dorsals two. 

Conspieuous, the first ray stiff, dentieulated. Centrisgus 4. 

Sheathed beneath a kind of shield. Ampiiisile 5. 


Genus T. Pistularia, Linn. Mouth of small extent, plaeed at 
the extremity of tha tubular faee, having a nearly horizontal gape. 
The elongated head constitutes a third or fourth part of the entire 
length of the fish, which is itself long and slender. Branchiostegals 
six or seven. Bony processes stretching from the head give support 
to the anterior part of the body. Stomach a straight tieshy tube; 
pancreatic cseca two. Dorsal single, opposite the anal, and composed 
mostly of simple rays. Small teeth on the premaxillaries and man¬ 
dible, A filament sometimes as long as the body issues from between 
the lobes of the caudal. Rostral tube very long and depressed. 
An excessively small air-bladder. Invisible scales. Four species. 

Genus 11. Aulostoma, Lacep. Dorsal preceded by some free 
spines. Jaws toothless. Body distinctly scaly and less slender than 
that of Fistitlaria ,• compressed and higher between the dorsal and 
anal. Tail short and finer, terminated by an ordinary caudal 
without the filament; the facial tube is also shorter, thicker, and 
more compressed than in Fhtularla. Air-bladder very large. One 
species. 

Genus 111. Polypterichtiiys, Bleek. Separated from Aulo- 
stoma by possessing mandibular, vomerine, and palatine teeth. 
Ternate. 

Genus IV. Centrisgus, Linn. Body oval or oblong, compressed 
and trenchant on the belly. Two or three slender branchiostegals. 
A spinous dorsal pretty far back, with a strong first spine. Small 
ventrals behind the pectorals. Mouth very small, opening obliquely. 
No pancreatic caeca. Intestine folded three or four times; a consi¬ 
derable sized air-bladder. Large denticulated plates support the 
strong anterior spine of the first dorsal ; the rest of the body is 
covered with small scales. 

Genus V. Amphisile, Klein. Back cuirassed by large scaly 
patches whose summit is crowmed by the strong dorsal spine ; in 
some, scaly pieces arm also the flanks and the spine, and the second 
dorsal and anal are crowded towards the base of the tail; in others, 
the cuirass covers only half the back, and the spine is farther for¬ 
ward. 


GOBIOIDS. 



Fig. L'S. 

Ooblus leniiginosus. 

This family includes many very curious forms, differing 
greatly from one another in external aspect, and assembled 
together chiefly by the flexible nature of their spinous rays ; 
but even tliat character is not positive, since in some the 
spines are pretty jmngent. It has been made in some degree 
a receptacle for genera that could not be placed in other 
groups, though they exhibited no very marked affinity for tlie 
typical Gobioids. As first conceived by Cuvier, it included 
the Blennies also, but these have been since separated, and 
Muller has added the Discoboli of Cuvier, wliich cannot, he 
thinks, be ke])t apart from the Gobioids. The Gobioids have 
thoracic ventrals, and most of them have these ventrals united 
by their interior borders to form an oblique circular, inflindi- 
buliform disk, the front border of the disk being membranous 
VOL. XU. 


and lower. This character does not, however, extend to all tlie Classifica- 
genera. The Kohioi of Aristotle were not the Gobies of tion— 
the moderns, since he describes his fish as having numerous 
pancreatic caeca, whereas our Gobies are destitute of tliese p^jgj^es. 
organs. The Goby of Ausonius is a Gudgeon, and reasons v t 

are assigned in the iJistoire des Poissons for the Kobioi of 
Aristotle and the Kothos of Athenaeus being the Coitus 
gohio, and not a Gobioid at all ; while the Phidus ot Aris¬ 
totle is considered to be the name given by him to the real 
Gobies. He classes these fish with those which frequent 
rocky places, and live upon marine algae and Crustacea?, 
which change colours with the season, and which are, accord¬ 
ing to his observations, the only fishes of the sea which make 
a nest of leaves, and deposit their eggs therein. In a preced- 
ing page, we have mentioned the Sticklebacks as having also 
this habit. M. IMertens relates, in fact, that the Gohius 
copito (erroneously considered by him as identical with G, 
niger) of the IMediterranean, makes a nest of alga? and iro5- 
tera; that the male remains at it to impregnate the eggs of 
the females which come to lay there; and that he watches 
over the eggs and protects the young after tliey are liatched. 

The Black Goby, Double Spotted Goby, Spotted Goby, 
and Slender Goby, are enumerated by Mr Yarrell as British 
species. The Chinese waters nourish not only many Gobies 
similar to the European species in general aspect, but also 
some very peculiar forms. Among these is Trypauchen 
tutgma^ the Hung-hte of the Chinese, of which the generic 
character consists in a deep pit on each side ol tlie nape, not 
liowever communicating with the branchial cavity ; and 
AmblyojJuSy a genus of several species, and of a very curious 
aspect. The Chinese generic name is Shoy^king or 
“ Warp-snake ;” king meaning the warp of a web of cloth, 
evidently referring to its long anguilliform body. 1 he face 
is very strangely wrinkled, and the eyes exceedingly small. 

The Periophthalmi and Boleophthahni are lively fish of 
elongated forms, with the united ventrals of the Gobies, and 
large, gay dorsal fins spotted like the wings of a butterfly. 

Thev have narrow gill-openings, and spend much of their 
time out of water, hopping over the moist sands left by the 
retreating tide, and spending a kind of ampliibious life, pur¬ 
suing the Crustacea? which live on the sands, and, when 
menaced by a bird of prey, diving into the mud. Their 
eyes are protected from injury, when they resort to this 
means of escape, by moveable adipose lids, he Boleoplt- 
(halmi are named from the power they possess of thrusting 
out their eyes when they wish to look around them ; when 
the eyes are retracted, the membranous cellular lid swells 
over them. The thick double lips of these fish, and their 
hunting habits, are expressed by the Chinese name Peih 
kow-kow, Broken-mouth dog.” 

Eleotris has not united ventrals, and has the aspect of a 
Sciaenoid, but with a smaller depressed head. Like most 
of the Gobioid family, organized for living on muddy or 
sandy bottoms, the mucigenous functions of tlie skin are 
called largely into action, and numerous mucoducts open 
on the surface. This gives them somewliat ot tlie appear¬ 
ance of Eleginus, and of the Scia?noid genera tliat come 
nearest to It; also of Bovic/itbys, a Percoid form belonging 



Fig.126. 

Qobicsox tudes. 

to tlie Uranoscopidtc, and in fact to the ground-fish of 

2ii 
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Cl^assifica- several fliniilies. Allied to Ekotris and Phil^pnit^y by 
Acamir - J^spect, is Notothenia^ of which numerous species in- 

teroua^ babit the higlier latitudes of tlie southern seas—the Falk- 
Fishes. h\nds, Cape Horn, South Shetland, itc. Gad ns Magek 

hnticns of Forster, of which there is a drawing in the British 
Museum, is a member of this genus. 

In Wiegnian’s Archiven (ix., p. 29o), ^liiller has assigned 
his reasons for uniting Cuvier’s CgcJoptert to the Gobioids. 
Two species of* Lepadoyaster^ a Cpcfopterns, and two of 
IJpariSy are described by Mr Yarrcll as British fish. The 
Cyclopterus Inmpns^ or Cock-paidle” of the fishermen of 
the Frith of Forth, is mentioned with respect for its good 
qualities by Sir Walter Scott in his novel of the Antiquarjp 
and it appears frequently in the Edinburgh fish-market. 
It is not very rare on the English shores, but its qualities 
are less appreciated there. The appearance of the dorsal 
fin, resembling the crest of a cock, is the evident origin of 
the first part of its Scottish name, and its mode of swimming 
or paddling of the second. 

Callionymus is a genus of many species, some of them 
very gaily and handsomely coloured, with large dorsal fins, 
and bearing a considerable resemblance to the Schroge- 
7iid(E, from the armature of the preoperculum. They are 
considered by iM. Valenciennes to possess characters suf¬ 
ficient to erect them into a separate family; but he has ab¬ 
stained from doing so until he has studied the peculiari¬ 
ties of their structure by the examination of a greater 
number of species than he had collected at the date of the 
publication of the 12th volume of the Histoire des Pois¬ 
sons in 1837. One species is common enough on our 
sandy shores, and the female, which has smaller fins and 
duller tints of colour, is often described as a distinct species. 
Harpagifer differs from CaUionyrnus in having wider gill- 
openings. Comephorus is an apodal fish of Lake Baikal, 
of very rare occurrence, since it inhabits the greatest depths 
of the lake. It is destitute of scales, has a small stomach, 
no pancreatic ca?ca, and no air-bladder. Its bones are soft 
and fibrous. It is obtained only when violent north winds 
cast it ashore in the spring time. So oily is its flesh that it 
cannot be eaten, and even the carrion crows refuse to touch it. 
Chmiichthys is a southern fish, being an inhabitant of the 
groves of kelp which skirt the shores of Kerguelen’s Land. It 
is a voracious fish that takes the hook readily, and has some¬ 
what of the aspect of a Gurnard, but its cheek is not mailed. 
In the structure of its bones it comes nearer to the Loplmdee. 



Fig. rj7. 

Chmiichthys rUinoccratus. 

Patceens is another singular form, having somewhat of the 
aspect of an Agriopns^ but differing in the development of 
its suborbitar bones, which do not cuirass the clieeks, and in 
the total want of anything like spines or serratures on the 
bnnes of the head and shoulder, from all the Percoid and 
Sciaenoid groups, as well as from the Sclerogenids. Its in¬ 
ternal anatomy is unknown, but, as far as can be seen from 
the dried specimen, the bones have little solidity. Its closest 
affinities seem to be Gobioids or Blennioids; perhaps it 
should stand next Anarrhichas^ with which it agrees in be¬ 
ing apodal. Fig. 8 represents this fish. 


. Family XXIL—GOBIIDH3, Cuv. 

Spinous rays of the dorsal slender and flexible. An intestinal 


Classifica¬ 


tion— 

canal of simple structure, having only slight dilatations, and no caecal 
expansion of the stomach ; no pancreatic caeca. 

The family thus characterized was divided by Cuvier into two 
subordinate groups, the Gobies and Blennies, which are considered 
merely as sub-families by JI. Valenciennes, but as distinct by Xluller 
and others. The males of both have a small papilla at the opening 
of the seminal eflferent tube, and many members of the family are 
viviparous, which implies internal impregnation in some way or 
other, though no introniittent organ has as yet been described. 

The first subdivision or family of Goliidee have only five branchio- 
stegals, and the more typical genera have the ventrals united into 


a hollow disk or funnel-shaped fin, more or less oblique, situated 
under, or a little behind, the base of the^pectorals. 

TABLE OP THE GOBlIDyE. 

Ventrals united, infundibuliform. 

Body sword-shaped. 

A cavity on each side of the nape . 

.Trypauchen 

4. 

Xo nuchal cavities . 

Body more or less cylindrical. 

Dorsal solitary, and 

.Amblyopus 

5. 

Notched in the middle. 

.Apocryptes 

3. 

X'ot notched,. 

Dorsals two. 

Eyes near one another. 

.Gobioides 


Teeth equal . 

.Boleophthalmus 

8. 

Teeth unequal . 

.Periophthalmus 

7. 

Eyes farther apart. 

.Gobius 

1 . 

V^entrals united in a shallow basin . 

Ventrals separated by 

.Sicydium 

6. 

A ventral disk, behind the pectoral.s. 

The ordinary scaly thoracic integument. 

.Platypterus 

23. 

Vomerine teeth . 

Ao vomerine teeth. 

.Philypnus 

10. 

Lateral line continuous. 

.Eleotris 

9. 

Lateral line broken. 

.Xotothenia 

11. 


Gexus 1. Gobid.«i, Linn. Ventrals united a little posterior to 
the pectorals, forming a hollow disk; two dorsals, spines of the 
first one flexible, the second one pretty long. Body elongated. 
Head of moderate size, rounded. Cheeks convex. Eyes approxi¬ 
mated. Xo air-bladder, Villiform dr card-like teeth, often with 
a stronger exterior row, approaching to canines. Scaly fishes with 
or without filaments on the head. One hundred species. 

Gexus II. Gobioides, Lacep. Differ from Gobius in the spinous 
rays and articulated ones on the back being united into one long 
low fin, \vhich reaches nearly to the caudal. One species. 

Genus III. Apocryptes, Valenc. (.^carteiaos, Swains.) Teeth 
on the jaws uniserial, the mandibular ones almost horizontal, with 
two canines standing more interiorly and close together; in other 
respects Gobii with two dorsals. Elongated bodies. A long 
pointed caudal. Generally small scales. Five species. 

Genus IV. Trypauchen, Valenc. A deep hole on each side of 
the nape not communicating with the branchiae ; in general form 
like Amblyopus^ having a single long dorsal and an anal united to 
a caudal with longer rays. One species. 

Genus V. Amblyopds, Valenc. Elongated fishes, with the 
ventrals of Gobius. Mouth vertical, armed with strong curved 
teeth, not covered by the lips. Eyes extremely small. The long 
low dorsals united to the caudal. Scales small. Six species. 

Genus VI. Sicydium, Valenc. Gobies^ with the ventrals form¬ 
ing a shallow round basin adhering almost equally throughout its 
rircumference. Teeth on the jaws flexible in a close row, with 
some strong interior ones nn the mandible. Four species. 

Genus ^'ll. Feriophthalmus, Schneid. Head wholly scaly. 
Eyes close together, having an inferior eye-lid which can cover 
them. Pectorals scaly for more than half their length, giving them 
the appearance of having an arm like Lopkius. Ventrals united as 
in Gohius» Teeth uniserial, more or less vertical. Xarrow gill- 
openings. Profile descending rapidly, forming with the nape an 
angle, on which the pretty large prominent eyes are placed. Scaly 
fishes, with the four vertical fins distinct; in some the ventrals are 
deeply divided. Eight species. 

Genus Vlll. Boleophthalmus, Valenc. Periophthalmi, with 
teeth analogous to those of Apocryptes ^ those of the upper jaw 
being straight and pretty strong, especially towards the symphysis, 
while the mandibular ones are very fine, and disposed horizontally, 
with two more interior taller pointed ones. Head more oblong, 
and the profile less vertical than in Periophthalmus. Scales small, 
in some almost imperceptible. Five rays in the first dorsal. Pec- 

















ICHTHYOLOGY. 


Clas.sifica- Morals not always .scaly in the lower part; resembling 

in their double lips and lower eyelids. Ten species. 
Acanthop- Genus IX. Eleotris, Cuv, Separate ventrals, hut in general 
terous^ structure Gohii, resembling them in the other fins, intestines, and 
Fishea. papilla. Branchiostegals si.’c. Colours for the most part 

V ' j dull. Twenty-three species. 

Genus X. Philypnus, Valenc. Eleotrides, ^\th. card-like teeth 
on the chevron of the vomer, in addition to the larger ones on the 
jawa. One species. 

Genus XL Notothenia, Rich. General form of Eleotris, with 
tumid reflexed lips. Premaxillaries but little protractile. Scales 
pretty large. Lateral line interrupted under the end of the second 
dorsal. Head unarmed, porous. Branchiostegals six. Teeth on 
the jaws acute, crowded, unequal. Tongue and palate toothless. 
Ventrals jugular, of a spine and five articulated rays; dorsals two; 
the first sustained by a few flexible rays ; second long, near the 
first, even ; anal like the second dorsal ; the rays of both these fins 
divided at the tips as in Trachimis, with a notch in the membrane 
behind each. Pancreatic caeca five ; no air-bladder ; stomach csecal. 
Eleven species. 

Genus XII. Asterropteryx, Riipp. Scaly fishes with a com¬ 
pressed head and body, having con.siderable resemblance to Eleotris. 
Scales ciliated. Medium-sized mouth ; teeth curved, conical, uni- 
serial ; vomer and tongue smooth. Gill-openiogs not approaching 
near each other. Branchiostegals three. Tw'o dorsals, the rays of 
the first simple, but articulated. Ventrals not united, of six rays, 
all articulated. No visible lateral line. No genital papilla. No 
stomachal or caecal dilatation of the intestine ; no pancreatic caeca; 
no air-bladder observed. One species. 

In this family 1^1 tiller places the Discoboli of Cuvier, or Gohieso- 
cida of later ichthyologists. 

TABLE OP THE DISCOBOLT. 

Form elongated, depressed, or suhcylindrical. 

Ventral dish single. 

Vertical fins united. Liparis 20. 

Caudal separated. 

Gills four . Gobiesox 15. 

tAre«....CoTYLIS 16, SiCYASES 17, SiCYOOASTER 18. 

lentral disks, tivo . Lkpadooaster 13. 

Form lumpish, thinner on the back; disk single.CYCLOPTEUUS 19. 

Genus Xlll. Lepadogaster, Gouan, Ample pectorals, which 
descend to the throat where their rays are stronger, and where the 
two fins are united by a transverse membrane extending forwards 
and proceeding from the union of the two ventrals. Body smooth^ 
scaleless. Head large and depressed. Mouth projecting, protrac¬ 
tile. Gill-openings not wide. Branchiostegals four or five. One 
dorsal only, consisting of soft rays opposite to an anal fin of like 
form. Intestines short, straight; no pancreatic c*ca; no air- 
bladder. 

In the typical species Regne Animal’’) there 

is a circular concave disk under the pubic hones formed by the 
otherwise little developed ventrals ; and a second disk before it 
less complete, formed under the coracoid by the pectorals. Eight 
or ten specie.s. 

Genus XIV. Trachelochismus, Barn. . In this genus, as in 
Lepadogaster, there are two ventral disks, by which they are di.s- 
tinguished from the allied genera in which there is only one lateral, 
single-notched disk. The gill-openings join, but in Lepadoga^ 
ter they are separated. Tr . Gouani, CandoHi, bimaculatusy piqer. 

Genus XV. Gobiesox, Lacep. Have not the double disks of 
Lepadogaster ,* hut the pectorals and ventrals form a single large 
disk split on each side, and prolonged there by membranes; dorsal 
and anal abort, and separated from the caudal. Gill-openings 
larger. G. dentex. 

Genus XVI. Cotylis, Mull, and Trosch. {Chorisochismus, Barn.) 
Teeth of Gobiesox; a row of conical teeth on the jaws; behind the 
fore bigger ones a mass of smaller ones. They differ from Go- 
biesox in having only three gills ; and by the branchiostegal mem¬ 
brane of both sides being attached to the isthmus, without covering 
it hy an overhanging cuticular mantle or free border of akin. One 
species. C. nudus. 

Genus XVll. Sicyases, Miill. and Trosch. (Tomicodon, Barn.) 
Resembles Cotglis in having only three gilla, and in the insertion of 
the branchiostegal membrane, but it has only a solitary row of teeth 
in the jaws, the middle and bigger ones being incisorial, the late¬ 
ral ones conical. One species. S. sa^iguineus. 

Genus XVIII. Sicyog aster, Barn. Distinguished from Sicg~ 
uses by the cutting mandibular teeth ; the other teeth are conical. 
S. marmoratus. 

^ Genus XlX. Cyclopterus, Linn. Ventrals encircling the pu¬ 
bic bones united into one hy membrane and forming an oval con¬ 


cave di'^k, which is used as a sucker hy the fish to attach itself to a 
rock. :Mouth large. Teeth on the jaws and pharyngeals small, 
pointed. Opercula small. Gill-openings closed below. Branchio¬ 
stegals six. Pectorals very large, and uniting nearly under the 
throat to embrace the ventral disk. Skeleton but slightly osseous. 
Skin viscous, scaleless, hut containing small hard grains. A pretty 
large stomach; many pancreatic cteca ; a long intestine; a mo¬ 
derate sized air-bladder. In the typical species the first dorsal is 
more or less visible, though very low, and is composed of aimple 
rays ; the second dorsal, having branching rays, is opposite to the 
anal. Body short and thick as well as high. 

Genus XX. Liparis, Art. Differ from Cyclopterus in having 
an elongated body, compressed posteriorly, and a single pretty long 
dorsal with a corresponding anal. Skin smooth. 

The eight preceding genera form the Discoboli of the Regne Ani¬ 
mal. The following genera are said, in the Ilistoire des Poissons, to 
be manifestly related to the Gobiidoe, hut to have characters which 
point to their being types of peculiar families. 

Genus XXL Callionymus, Linn. Gill-openings reduced to a 
small hole on each side of the nape. Ventrals widely separated, 
larger than the pectorals, and attached to the ventral surface of the 
throat. Head oblong and depressed. ^Mouth very protractile. A 
process more or less elongated issuing from the inferior angle of 
the preoperculum, and terminated by diverging points. Villiform 
teeth on the jaws, none on the palate. First doraal elevated, its 
rays flexible and setaceous; second dorsal and anal long. Skin 
generally smooth. Stomach not caecal; no air-bladder. A geni¬ 
tal papilla. Twenty-five species. 

Genus XXIl. Harpagifer, Rich. A Gobioid, with the ven¬ 
trals of Eleotris, differing from Callionymus in having a pretty lart^e 
gill-opening, which does not however descend to beneath the throat. 
Operculum and suboperculum bearing strong spines, none on the 
preoperculum or interoperculum. Two dorsals, the first sustained 
hy four flexible rays. Teeth on the jaws slender, minute ; none on 
the palate or tongue. Branchiostegals six. Stomach caecal; pan- 
crearic c®ca three; no air-bladder. Lateral line crossing the 
nape to join its fellow, ending under the middle of the second 
dorsal. 

Genus XXIIT. Trichonotus, Bloch, Schneid. Agrees with Cal¬ 
lionymus \n the form of the ventrals, and in the simple intestinal 
canal, without pancreatic ca'ca. Body elongated, almost cylindri¬ 
cal, terminated by a large pointed caudal. Eyes almost touching 
on the dorsal aspect of the slightly depressed head. Villiform 
teeth on the jaws, palatines, and front of the vomer. Gill-openings 
very large, coming forward to beneath the eyes. Branchiostegals 
seven. Dorsal single, extending to near the caudal, its front rays 
simple, some of them elevated ; anal also long, with simple rays in 
front. Scales. Lateral line straight, continuous. Stomach a long 
narrow sac, with the pylorus near its bottom ; no pancreatic caeca ; 
no air-bladder. One species. 

Genus XXIV. Platypterus, Kuhl and Van Has. Two dorsals 
separated to some distance. A triangular horizontal head. Mouth 
under the end of the snout. Narrow hands of villiform teeth on 
the jaws, none on the palate. Large ventrals attached to the under 
surface of a flat breast, further back than the pectorals. Branchi¬ 
ostegals six. Some denticulations at the angle of the preopercu¬ 
lum. A genital papilla. Scales. Intestinal canal a simple tube, 
without dilatations; no pyloric ca3ca ; no air-bladder. One species. 

Genus XXV, COMEPHORUS, Lacep. Elongated, scaleless, taper¬ 
ing fish, with a short depres.sed head, and large terminal horizon¬ 
tal mouth. Very wide gill-openings. Seven branchiostegals. Very 
long pectorala, and no ventrals. Teeth extremely short, in hands 
on the jawa, chevron of the vomer, and palatines. Mandible slightly 
longer than the premaxillaries. Branchiostegals six. Eight flex¬ 
ible rays on the low first dorsal ; second dorsal higher, long, like 
the aoal, and terminating with it not far from the forked caudal, 
leaving a very slender naked part of the tail between the three ver¬ 
tical fins. Stomach small, pointed, caecal; no pancreatic cfeca ; no 
air-bladder. One species. 

Genus XXVI. Chjsniciitiiys, Rich. Head large, depressed 
(but with flat vertical cheeks), wider than the elongated body, which 
tapers gradually in all directions to the caudal. Snout produced, 
flat, and wide. A large mouth, bordered above wholly by the pre¬ 
maxillary, the maxillary, which is articulated to the nasal, lying 
behind ; the angles of the mouth are later.ally protractile, giving a 
great extent to the gape. Teeth small, curved in crowded hands 
on the jaws; few on the pharyngeals; vomer and palatines smooth ; 
preorbitar rough, radiated, of moderate size, the other suborhitars 
small. Cheeks naked. Ventrals situated before the pectorals, 
composed of a spine and five soft rays, the first three of which are 
enveloped in soft skin, and are very thick, the other two branched 
as usual. Eye large, lateral. Gill-opening aniple, extending for¬ 
ward between the limbs of the mandible. Branchiostegals six. 
No scales. Lateral line running straight to near the caudal, where 
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Classifica- it is interrupted, and resumed a little lower down, terminatings at 
tion— the caudal. It is protected throughout by sniall scabrous shields, 
Acanthop- and there are a few scattered shields on the sides, the rest of the 
terous skin being smooth. Second dorsat long, sustained by simple taper- 
Fishes, ing, jointed rays ; anal similar in e.xtent, its rays divided at the tips, 
which project like those of Trackinus; caudal rounded; all the 
rays of the pectoral branched. Stomach ca'cal, ovoid *, pancreatic 
Cfeca two; urinary bladder forked; ovaries in a sac, with an ovi¬ 
duct ; a genital papilla, small in the female. Xo air-bladder. One 
species. 

GexusXXVU. PAT.Ecrs, Rich. Very much compressed. Profile 
of the whole fish semi-parabolic; the forehead greatly overhang¬ 
ing, and the facial line descending obliquely backwards. Mouth 
small, almost horizontal. Mandible porous, with minute barbels. 
Teeth e.xtremely minute, granular; none on the palate, vomer, 
or tongue. Eyes lateral, high up. Preorbitar a sculptured trian¬ 
gular disk with an ascending process. Suborbitar chain tubular, 
slender, running to the temples, not connected with the preoper¬ 
culum. Cheek naked. Xo scales. Hays of all the fins simple ; no 
ventrals; pectorals of eight rays, attached very low to the cora¬ 
coids. Dorsal, like that of AgriopttSy commencing before tbe eyes, 
and running backwards to tbe caudal, to which it is connected by 
membrane. Spines in dorsal and anal numerous, flexible, scarcely 
to be distinguished from the jointed rays hy the naked eye; rays 
of the caudal ten only, not joined to the anal. Lateral line run- 
ning high on the back ; vertebrae thirty-five ; bones of the head 
and shoulder showing through the skin, striated, fibrous. One 
species. Vide fig. 8. 


BLEXXIOIDS. 



I\Ir Yarrell describes four species of tlie genus Blenuius 
as having been detected on tbe Ib-itisli shores. The Eng- 
lish seas also produce a species of Pholis, Saiarias pre¬ 
sents a singularity in its dentition, which distinguishes it 
from other fishes; its jaw' teeth are implanted in the lips, 
and are very fine and slender, and so connected witli mus¬ 
cular fibres that each can he raised or lowered independently 
of the others, or tliey can he moved in a mass by the mo¬ 
tion which the fish imparts to its lips, as in some Sharks. 
Cliniis is tlie modern Greek name for the Gobie.s, and has 
been applied by Cuvier to designate a Hlennioid group, 
wdiich is distinguished from most of the other Blennics hy 
tlie large number of its dorsal spines, and other characters 
mentioned in the table. It is a viviparous genus, and the 
male possesses a pointed tubercle, with an aperture at its 
tij), and a bulbous dilatation w ithin the abdomen heliind the 
rectum, into which a very slender deferent canal from the 
milts is seen to enter together wltli tlie urethra from the 
urinary bladder. This structure has a similarity to a penis, 
but it is remarked in the llistoire dcs Poissons^ that it 
ought rather to be considered as a modified cloaca than as 
an organ homologous witli tliat of the viviparous Vertcbrata. 
The Tripfen/gions are found both in the jMediterranean 
and in New' Zealand, and liave the same habit of hopping 
over the w’et sands which is attributed in a preceding 
page to some of tlie Gobioids. 

Bregmaveros is a very interesting fish, whose affinities 
seem to be with this family. It was first described by 
Dr Thompson in the Aiuials of Natural Historg under 
that generic name, from a drawing made in the China 
seas by Dr Cantor, and again, under a new* generic name, 
hy Sir John Richardson, from two examples of a different 
sjiecies brought lionie hy Sir Edw'ard Belcher from the 
same seas. In its ventrals it differs from all other known 



fish, hut as a description w ill convey hut an imperfect idea Classifica- 

of their peculiar structure, the reader is referred to the tion— 

Acanthop- 
terous 
Fishes. 


// 


// 


Fig. 1-20. 


Ii»'*'gmac€ros minis. 
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iclilliyology of the Voyage of the Sulphury where he 
will find a magnified representation of these fins. Iluo- 
cretes and Phucoccrtcs are two very nearly allied genera, 
described by Mr Jenyns in his account of the iclitliyology 
of the Voyage of the Beagle, They were discovered at 
Cape Horn, and specimens liave been since procured at the 
same locality hy Sir James Ross, GunuelluSy owing to its 
compressed body, and the parallelism of its dorsal and ven¬ 
tral profiles, resembles a Ribbon-fi^ll, and its name has a 
similar origin to that of Deal-fish, being from gun-waley 
contracted into gunnel, the narrow' board that forms the 
upper streak of a boat. In some species there is merely a 
minute, blunt spinous point to represent both ventrals. One 
species occurs on the British coasts abundantly, and there 
are others in all parts of the Arctic seas. There is much 
resemblance in form between some Gunncllt i\m\i\\e Ophi~ 
dia, and perhaps a relationship. 

The viviparous Blenny {Zoarces vivlparus) is a well- 
knowm species, and has been long celebrated for a peculi¬ 
arity w hich is chiefly observable among cartilaginous fishes, 
that, namely, of producing its young alive. These are so 
matured at the time of their birth, that on their first exclu¬ 
sion they swim about with the utmost agility. No fewer 
than 200 or 300 young are sometimes produced hy nn in¬ 
dividual, and tlie abdomen of the mother is so di.stended 
before parturition, that it is impossible to touch it without 
causing them to be extruded. Full-grown individuals sel¬ 
dom exceed 12 inches in length ; the body is slender and 
smooth; the colour yellowish olive, pale beneath, and 
marked on the upper parts w ith dusky spots. It is a lit¬ 
toral fish, and of frequent occurrence under stones. When 
boiled, the back-bone acquires a green colour. America 
produces a much larger species, w'hich sometimes exceeds 
the length of 3 feet. It has been described under the name 
of Blennius lahrnsus. 



Fig. 130. 

Lycodes mucosus. 

The arctic genus LycodeSy instituted by Professor Rein¬ 
hardt of Cojienhagen, and of w Inch the Greenland seas con¬ 
tain several species, has much general resemblance to Zo~ 
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0Iaaai6ca- circes. Sir Edwcarcl Belcher o])tained some good specimens 
tion—' in Northumberland Sound to the north of Wellington Strait. 

Acanthop- Notwithstanding the size of Auffrrhichas^ its thickness, 
pishes absence of ventrals, and the extraordinary nature of 

i« Its dentition, it is impossible, says j\I. Valenciennes, to over- 
' look the affinity that exists between the genus and Bleruiiits. 

The proportions of the several jiarts, the forms of tl^e head, 
the disposition of the fins, the delicacy of the scales, im¬ 
bedded in the thickness of a slippery mucoid skin, are the 
same in botli genera. The internal anatomy is also alike: 
a short intestine, no panereatie ca?ea, no air-bladder, and a 
similarity in the skeletons, ally them elosely to eacli other, 
especially if we take for comparison the large American 
Zoarces. The most common species {Anarrhichas lupus) 
is of frequent occurrence in most of the northern seas, and is 
well known along the coasts of Britain by the names of Sea- 
wolf and Sea-cat, Us ordinary length is from 3 to 4 feet, hut 
examples sometimes occur of nearly dotdile that size. The 
colour is obscure livid brown, with several transverse stripes 
or bands of a darker hue. The dorsal fin, as already men¬ 
tioned, extends along the whole length of the back, and is 
composed of seventy-three rays. The fore teetli project 
considerably, and diverge a little from each other, forming 
a powerful kind of armature, moved by jaws of such strength 
that the animal has been known to imprint the marks of its 
teeth on a bar of iron. The uninviting aspect of this fish 
has probably not been without influence in producing a pre¬ 
judice against it as an article of food. Its flesh, however, 
is far from being unsavoury, and bears considerable resem¬ 
blance to that of the Eel. It is in great request among the 
Icelanders, who eat it dry and salted ; while the other parts 
of the fish are likewise converted to useful purposes, the 
skin forming shagreen, and the gall being used as soap. 
The vascular tubes of the teetli are very large in tlie Wolf¬ 
fish, and were early recognised as such by anatomists. 

Opisthogtiatkiis is a genus of which one speeies has been 
found in the Indian Ocean, and another in the Gulf of 
Mexico. 

Family XXIII.—BLENNIID^E, Mull. 

Pars Gobioidarum^ Ouv. With much of the structnre of Gobies, 
the Blenniiden have a character common to most of the genera in the 
jugular ventrals composed of two flexible rays, sometimes with a 
spine, but more generally without. Stomach thin, without a caecal 
dilatation ; no air-bladder. Body elongated, compressed. One dor¬ 
sal, composed almost entirely of simple but generally fle.xible ra^s. 
Skin very muciparous, scaly or naked. A genital papilla. 

ANALY'TICAL TABLE OF THE BLENNIJD^ 


Body scaldess. 

Head crested. 

GilUopenin^s large. 

Teeth numerous, firm. Blennius I. 

Teeth labial, moveable. Salarias 6. 

GilBopenings narrow. 

Teeth regular. Cuasmodes 5. 

Teeth irregular. Petroscirtes 3. 

Head destitute of crests or tentaciila. 

Dorsal spinous . OlinuS 8. 

Dorsal sofl^ without spines . ..PjiOLis 2. 

Body scaly. 

Dorsal solitary and 

United to the other (ivo vertical jins. 

Continuous without a depression. Lycodes 

Suddenly depressed near the end of 

the tail.. Zoarces 

Isolated. 

Ventrals distinct. 

BarbelSy four of them mandibular . Cirrii irarRIS 1 . 

iVb barbels; maxilla prolonged .OlUSTOGNATUUS 

No barbels ; maxilla not prolonged .. .MyxoDES 
Veotrals none or rudirnontary. 

Replaced by a spine .CUtnnei.i.us 

Apodal; erushing teeth .. AnaRRIHCIIAS 


Genus I. Blennius, Linn. Body elongated. Skin soft, muci- 
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parous, scaleless. Gill-openings largo. Branchiostegals six. Ven- Classifica- 
trals attached to the throat consisting of two rays externally, but tion— 

the last of the two nften divided under the skin ; the flexible rays, Acanthop- 
termed spinous, differ little in their structure from the others, being terous 
many of them obscurely jointed, though simple and tapering ; dor- Fishes, 
sal single, extending along the whole back. Filaments over the eyes, v ^ ^ ^ 

Nostrils or nape of various forms. Mouth small; cleft of the jaws 
a semicircle. Teeth uniserial, strong, simple, crowded, the row 
often terminated on each side by a canine. Intestinal canal simple ; 
no pancreatic ca'ca; no air-bladder. Aperture of the ovary be¬ 
tween the anus and urinary canal ; and without a papilla in 
the female. A tuft of papillae round the opening of the seminal 
duct in the male. Thirty-five species. 

Genus II. Pholis, Flem. liUnnks destitute of supraorbitar 
cirrhi, or fleshy crests. Four species. 

Genus III. * Petroscirtes, Iviipp. {Blennechis^ Valenc.; Omo- 
branchus, Ehren.) Blennioids, with the gill-openings closed beneath, 
and consisting merely of a small chink above the base of the pec¬ 
toral ; their dentition is a modification of that of Blennius. The 
inferior incisorial teeth, attached to the front only of the mandible 
in a transverse row, are terminated on each side by a canine, some¬ 
times enormously large, strongly curved, and fitting into holes in 
the roof of the month when the jaws are shut. Dorsal undivided ; 
cirrhi generally present. Fifteen species. 

Genus IV. Blennophis, Valenc. Near Petroscirtes. Body com¬ 
pressed, scaleless. Head obtuse. Mouth small. Four recurved, 
hooked teeth in each jaw near the symphysis. Dorsal single, 
notched ; anal like the dorsal, but shorter ; caudal distinct j pecto¬ 
rals ovate, broad; jugular ventrals two-rayed. 

Genus V. Cuasmodes, Valen. Gill-openings above the pec¬ 
torals, as in Petroscirtes. A mouth deeply cleft, armed with teeth 
in front only, uniserial, firm, and regular; an even dorsal, extend¬ 
ing from the top of the head to be united to the base of the caudal ; 
anal similar, but only half as long, and not connected with the 
caudal. Body oval, oblong, destitute of scales. Branchiostegals 
six. No cirrhi on the head. Three species. 

Genus VI. Salarias, Cuv. Blennies, with uniserial, almost 
innumerable, extremely slender, contiguous teeth, moveable to¬ 
gether by the impulse of the lips, like the keys of a piano or harp¬ 
sichord. Head strongly compressed above, wide transversely below. 

Intestine rolled on itself in a spiral, and longer than that of the 
Blennies ; no air-bladder. Thirty-five species. 

Genus Vll. P.^eudoblennius, Schleg. vel Psmdoclinus. Dis¬ 
tinguished from the true Blennii by their general aspect and their 
card-like teeth. 

Genus VIII. Clinus, Cuv. Blenniidcc, with elongated, com¬ 
pressed, scaly bodies. Exterior teeth conical, pointed, with a 
villiform band behind; teeth on the vomer, and occasionally on 
the palatines also. Spinous rays of the dorsal numerous. Snout 
less blunt than in Blennius. Stomach larger, and intestine short¬ 
er. First rays of the dorsal sometimes separated from the others 
by a notch, sometimes detached to the head, where they form an 
elevated plume; in others, the dorsal is continuous and even. 

Two spines in the anal. Branchiostegals six. Twenty-five spe¬ 
cies, some of which have Labroid lips. 

Genus IX. Acanthoclinus, Jen. Di'^tingnished from Clinus 
by the larger number of spines in the anal—upwards of twenty ; 
a longitudinal band of small teeth on the tongue ; the position 
of the ventrals under the pectorals ; and by the existence of three 
lateral lines. Branchiostegals six. Three .species. 

Genus X, Myxodes, Cuv. Scaly fishes intermediate between 
C7i»?fs and Gunnellus. 11 ead elongated. Snout pointed, projecting 
beyond the mouth. Teeth uniserial, as in Blennius^ but without the 
canines; the larger teeth nearer the symphyses. Resemble Clinus in 
the great number of spinous rays in the dorsal; and differ from 
Gunnellus in having some soft rays in that fin. Throe species. 

Genus XI. Cristiceps. Valenc. Blennioids, with the first three 
dorsal rays standing on the occiput, connected by membrane and 
forming a separate fin from the long dorsal which begins over the 
gill-opening and reaches to near the caudal, the eight posterior 
rays being articulated; anal shorter than the dorsal, and having 
only two spinous rays. Two species. 

Genus Xll. Cirruibarbis, Cuv. J/yo.ro<ic5, with still more 
numerous spines in the dorsal, a few more soft rays ; tentacles 
numerous on the snout, mandible, maxillary, and over the orbit. 

Teeth villiform as in Clinus. One species. 

Genus XHl. Tripterygion, Rissn. Distinguished frnm Clvuis 
by the dorsal being divided intn three portions. (Conical teeth in an 
exterior row on the jaws, and villiform teeth behind ; a small trans¬ 
verse band of short ones on the front of the vomer. Brancliioste- 
gals generally six ; in one species only five. No anal spines. Six 
species. 

Genus XIV. Breomacrros, Tiioinp. (Ann. N. //.),* CallojHilum, 

Wich. (Voy, of Sulphur). Body fusiform. Head short, obtuse. Mouth 
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Classifica- small, edged laterally by the maxillaries, above by the very small 
tion— premaxillaries. Minute teeth round the margin of the mouth, move- 

Acanthop- able; noneon the vomer, palatines, or tongue. Cheeks and gill- 
terous cover scaly ; gill-opening large. A long ray on the occiput; dorsal 
Fishes, and anal commencing opposite each other at the anus, and reaching 
to near the caudal, both alike, high at rirst, then reduced to very 
short simple rays, and then rising again posteriorly. Caudal 
small, forked, on a narrow tail. Scales small, cycloid. No accessory 
gills. Ventrals very long, of three jointed ones the third one much 
and curiously branched. No pyloric ca?ca ; gut straight, without 
any distinction of stomach ; no sw'im-bladtler. China seas and 
Philippines. The complicated structure of the ventrals in this 
genus is nnt in accordance with the form of these members in the 
rest of the family. Two species. 

Genus XV. Piiaropteryx, Hiipp. }iIouth small, rather oblique, 
armed above and below with fine brush like teeth in a narrow 
hand. Palate and tongue smooth. A symphysial filamentous barbel 
on the mandible. Gill-openings connected with each other above 
the isthmus. Four branchiostegals. Head and whole body scaly. 
Lateral line interrupted ; body fusiform. Ventrals having five long 
simple rays situated before the pectorals, connected with each other 
by a short membrane; part of the ventral rays flat, lanceolate, and 
clothed with skin; rays of all the fins undivided and perfectly 
flexible. Anus not far from the base of the pectorals. Dorsal and 
anal long, but separated from the rounded caudal; a notch separates 
the first six dorsal rays from the remainder. Jlediterranean. 

Genus XVI. IluoC/Etes, Jen. Body elongated, compressed, 
dagger-shaped, scaleless. Snout projecting beyond the mandible. 
Teeth acutely conical, uniserial, on the jaws and palatines; two 
bigger ones projecting near the premaxillary symphysis; on the 
front of the vomer few , aggregated. Eyes large, prominent. Bran¬ 
chiostegals five; projecting muciferous tubes fringing the mouth, 
preorbitar and preoperculum, ^^entrals minute, three-rayed, jugu¬ 
lar ; dorsal and anal fins long and low, uniting w’ith the pointed 
caudal. Five branchiostegals. The jaws, suborbitar scale-bones, 
and preopcrculum encircled by muciferous pipes. One species. 

Genus XVll. Puucoc.etes, Jen. Similar in form to lino- 
c(xte$^ but with the mandibular teeth biserial or triserial, and two 
or three strong vomerine teeth in front of smaller ones; uniserial 
palatine teeth. Eyes small. Branchial opening very narrow. 
Branchiostegals six. Pores on the jaws not tubular, but very con¬ 
spicuous. M'hole skin porous ; vertical fins as in Jluoccetcs. One 
species. Cape Horn. 

Genus XVlIl. Gunnellus, Cuv. {Murcenoidesj Lacep.; Cen- 
tronotusy Schneid.) Ventrals jugular, very small, almost imper¬ 
ceptible, often reduced to a single ray. Head very small. Body 
compressed, elongated, ensiform. A long low dorsal extending 
along the back to the base of the caudal, and wholly sustained by 
simple unarticulated rays; anal about half as long, united to the 
base of the rounded caudal. Teeth as in (JUnus. Intestinal canal 
simple, running nearly straight to the anus; no air-bladder, and 
no genital papilla. Eighteen species. 

Genu.s XIX, C.\RELOPHUS, Kroy. Distinguished from (hinnelhis 
by the presence of pancreatic ca?ca and tentacles. No teeth on the 
vomer. Ventrals having one spine and three soft rays. No lateral 
line. 

Genus XX. Zoarcfs. Cuv. Jugular ventrals of few rays. Gene¬ 
ral form and most of the structure of Climts and GumieUuSy without 
spinous rays in the front of the dorsal or anal, but near the end of 
the dorsal there are some short spinous rays, followed by articulated 
ones which unite w'ith the small caudal ; the anal also unites with 
the caudal, but its edge is even, without the depression of the dor¬ 
sal. Conical teeth on the jaws, in several rows near the symphysis, 
uniserial towards the corners of the mouth ; palate toothless; vivi¬ 
parous. No air-bladder. Five species. 

Genus XXI. Lycodes, Keinh. Body elongated, thick ante¬ 
riorly. Head conical, obtuse. Body compressed. Tail eusiforni. 
Scales minute, imbedded in the skin. Stout teeth on the premax¬ 
illaries, mandibulars, vomer, and jialatines. Branchiostegals six*. 
^ Membrane united to the isthmus, aperture narrow, posterior. 
Ventrals merely a single very short rudimental ray, jugular. Tail 
surrounded by the long vertical fins; rays articulated, divided. No 
air-bladder. Intermediate between Zoarces and AnarrhicUas. Five 
species. 

GenusXXI 1. Dictyosoma, Sehleg. Distinguished from Gunnellus 
and Zoarces by the entire want of ventrals. Branchiostegals six. 

Genus XXI11. ANAiiRincnAS, Linn. Blennies, without ventrals; 
dorsal sustained entirely by simple unjointed rays, destitute of 
stiffness, commencing at the nape and reaching to the base of the 
caudal, which is distinct and rounded ; anal corresponding nearly 
to the posterior half of the dorsal, snd also rounded off at the base 
of the caudal; pectorals rounded. Skin soft, scaleless, and mucoid. 
Jaws, vomer, and palatines, armed with osseous plates, that are 
crowned by small enamelled teeth ; the anterior teeth being more 


long and conical. Branchiostegals six. A short fleshy stomach, Classifica- 

with a very small ca?cal part; no pancreatic caeca; no air-bladder. tion_ 

Three species. Acanthop- 

Genus XXIV. Opisthognathus, Cuv. Blennioids, with the terous 
simple flexible spines of the majority of the family, except the Fishes, 
ventral spine which is pungent; ventrals of five soft rays situated v ^ j 
under the base of the pectorals ; dorsal and anal even, terminating ^ 
at a little distance from the rather small rounded caudal. Scales 
small. Lateral line distinct. Branchiostegals six. In one species 
the maxillary is prolonged beyond the corner of the mouth to the 
coracoid bones, in another it scarcely exceeds the usual size, not 
passing the border of the preoperculum. Fine card-like teeth on 
thejaw's. Resembling the Blennies in the large blunt head, and 
cirrhi at the nostrils; hutdiflering in having an air-bladder. Two 
species. 


LOPTIIOIDS. 



Fig. 131. 

CheironecUs caudlmaculatus. fig-1.) 

The Lophioids were, from the softness of their bones, 
])liicecl among the branchiostegoiis fishes by Artedi ; but 
Cuvier recognising the fibrous structure of their skeletons, 
brought them back to llie Acanihoptfrpgiiy and since then 
j\Iuller has shown that the Ostracions with wliich Arledi 
had associated them are iheinselves osseous fishes. In 
fact, the whole organization of the Lophioids is that of an 
Acanthopterous fisli ; tlieir two dorsals, the composition of 
tlie auditory organs, the (reedom of the semicircular canals 
witliin the cranium ; tlie construction of the digestive vis¬ 
cera ; tliat of the organs of generation in male and female, 
the connections of the premaxillaries and inaxillarics, and 
of the teeth which they support, as well as the mandibular, 
palatine, and vomerine teeth, are all characters of true Acan- 
thopteri. The skeleton itself, tliough not hard, is fibrous; 
anti this is the case in the common Lophhis with respect lo 
all the cranial bones without exception, those also of the 
jaw.s, gill-covers, scapular chain, tlie spinal column, the fins, 
os hyoides, and gills, all of which have llie fibrous structure. 

Distinctive characters of the family are to be found in 
ihc almost general absence of scales, w hich are replaced in 
3Iallh{ra by bony tubercles, and in many species of Chci- 
7 ' 0 )icctcs by small grains armed with sjnnes; in tlie elonga¬ 
tion of the ulna and radius inlo a kind of arm, whose fingers 
are represented by the rays of the pectoral; in the restric- 
lion of the apertures of the gills, and the absence of the 
sn])orbitar bones, on Mhich M, Valenciennes places much 
value as a family characteristic. Cuvier, in his memoir on 
the CheirouecteSy traces their affinity to the Blennioids and 
Gobioids as follows :—The advanced position of the first 
dorsal exists in Cristiceps ; CaiUonpmiis has only a small 
gill-opening ; Gobius macrocepha!us of Pallas has the head 
depressed and w ide ; the Periophthahui and Boleophthalmi 
have the pectorals sup])orted on arms, and these fish walk 
and run over the mud in quest of their prey, like the Chet- 
Toucctes; all ihese facts prove that the Lophioids are 
nearly allied lo the Gobioids ; most of them have, moreover, 
like these last, a simple intestinal canal, without pancreatic 
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Classifica- ciEca. In quoting these remarks from Cuvier, ]\L Valen- 
tion— ciennes adds tliat Lopliim nevertheless lias two pancreatic 
^ terous^' pylorus, and shows some relationship to the 

plshel I^ercoids, from which, however, he gathers that in natural 
V j- - families tliere are analogous repetitions or representations 
of genera in the several groups. IVIany wonderful things 
have been said of Lophius, or the Fishing-Frog. It has 
arts and schemes strange and various; it fishes with a 
line; it fisJies with a bait; and not content with gather¬ 
ing a crowd of fish around it by the temptation of its baited 
filaments, it engulfs them in its vast branchial bags, which 
sacs, sustained by branchiostegals of proportional size, 
have no opercular bones, so that, in short, the Lophiiis is 
an isolated genus, differing from all others in organs con¬ 
nected with its respiration. But in truth the Lophuis pos¬ 
sesses exactly the same bones which enter into the compo¬ 
sition of these parts in other fishes ; the proportion alone 
differs, and the enormously large head has given rise to 
much of the marvellous in these descriptions. The organ 
of smell is that in wliich the Lophiiis differs most from 
other fishes, whether they are osseous or cartilaginous. It 
has two orifices to its nostril, as is usual, but they are not 
easily found, unless sought for at the extremity of the nos¬ 
tril tube in an uninjured specimen. This organ is sup¬ 
ported on a membranous stalk, and when one opens its 
summit, it spreads out like the cup of a flow er. The bot¬ 
tom of this cup is divided into projecting leaflets, on wdiich 
the olfactory nerve is distributed, after traversing the axis 
of the foot-stalk, Ihe fish erects these stilted nostrils, and 
turns them towards any object wdiose odour it w ishes to 
ascertain, much as a Slug elongates its horns. In fishes in 
general the plaited pituitary membrane is fixed imnioveably 
at the bottom of a cavity excavated in the bone. The oper¬ 
cular bone in this fish is long and strong, is suspended 
vertically from the convex epitympanic condyle (as \nDiodon 
and Angmlld)^ and has a long slender fin-ray proceeding 
from the back part of the joint. The suboperculum is pro¬ 
duced backwards, and is divided into slender branches to- 
w^ards its border-like fin-rays, as in the Plagiostomes. The 
anterior rays of the dorsal situated on the head are articulated 
at their bases by rings, as represented by Mr Yarrell. The 
spine is composed of thirty vertebrae, and the myelon ter¬ 
minates in a point at the twelfth, the rest of the neural 
canal being occupied by a long cauda equina^ or bundle 
ot nerves. Except in the Lophobranchs, there is scarcely 
another instance among fishes of a similar structure, the 
myelon being generally co-extensive with the neural canal. 
The Lophius piscatorius is common on the S. coast of 
England, and many are taken annually in Portsmouth Har¬ 
bour. A second species is supposed to exist in the Euro¬ 
pean seas, and a very similar one abounds in the China seas. 
Specimens of the young are generally pinned in along 
with other small fishes in the insect-boxes exported from 
Canton. The Cheironectes are small fishes, of frog-like 
aspect, and many of them have the faculty of distending 
their large membranous stomach with air, and so swelling 
out the body as the Tetraodons and Diodons do. The qua¬ 
drupedal character wliich these fishes jiossess from the posi¬ 
tion of their pectoral and ventral fins is expressed by fig. 
1, p. 206. The small hole in the axilla of the pectoral is 
the only gill-opening, and this structure, by retaining the 
moisture about their gills, enables these fish to remain long 
out of water, and to travel over sea-w eed and sand in search 
of prey. Commerson considered them to be a kind of Am¬ 
phibia, Many are curiously coloured, and have strange 
cutaneous appendages to the fins and other parts of the 
body. 

^Icdthcea is a gemts of fish of depressed forms, very wide 
in the pectoral region, and they are remarkable as being 
the only fishes of this family which possess a siiborbitar bone. 
Halieuteu is still more depressed in the body than Malthan, 


and dried specimens are very common in the Chinese in¬ 
sect-boxes. The species named //. stellata^ is of an 
aurora-red colour above, and bright lake-red beneatli. Its 
back is curiously muricated. 

Bairachus is a genus of small fishes, of a disagreeable 
aspect, but which departs less from the ordinary piscine 
types in outw^ard form than the preceding Lojihioids. It 
lias much the aspect of some Cotti, to which the armature 
of its bead bears also a resemblance. It differs, however, 
widely from die Sclerogenidiv^ in the cheek not only being 
not ciiirassed by the suborbitar, but in that bone being 
altogether absent. The suboperculum is as large as the 
operculum, and is likewise armed with strong spines. The 
species are divided according to the naked or scaly condi¬ 
tion of their skin, and by the presence or absence of bar¬ 
bels vQum] die jaws. 



Fig. 13:’. 

Batrachiics dubius. 


Family XXIV.—LOFU IlD^, Cuv. 

Pectorales pediculeesy Cuv. Armflosfcr of the Germans. Skele¬ 
ton fibrous, rarely much indurated. Scales almost always wanting, 
replaced in Malthcca by osseous tubercles, and in many Cheironectes 
by small grains which support spines. Forearm, that is the ulna 
and radius supporting the pectoral fin, prolonged, making a kind of 
arm. Gill-openings restricted to a round hole or vertical slit be¬ 
hind the pectoral, and not extending under the border of the sub¬ 
operculum and operculum. No suborbitar bofies. 

Genus I. Lophius. Head, in comparison with the rest of the 
body, excessively large, broad, depressed, spiniferous. Infundibuli- 
forra pedicellated nostrils. .Very wide mouth. Conical slender teeth 
on the ja%vs, palatines, and most frequently on the chevron of the 
vomer, on the superior and inferior pharyngeals, but not on the 
tongue. Branchiostegals six; branchiostegal membrane very exten¬ 
sive; branchial arches three only. No supplementary gill adhering to 
the operculum. The operculum, suboperculum, and interoperculum 
concealed by the muscles, but the preoperculuin more visible. There 
is no suborbitar. Teeth moveable. Dorsals two, some of the rays 
of the first one far forwards on the head, detached from the others, 
produced into tall filaments which carry a cutaneous tag at their 
extremity ; these rays are articulated by a ring to their interneural 
bones, a mode of articulation which exists also in the Ckcetodontidoe, 
Siluridccy and some Ci/prini. Nostrils campanulate and pedunculate. 
Stomach very large and very muscular ; intestine short; two pan¬ 
creatic ca3ca. Five species. 

Genus II. Cheironectes, Cuv. Head and body vertically com¬ 
pressed. Three free rays on the head, sometimes united by mem¬ 
brane, but Qot followed by a spinous fin separated from the soft dor¬ 
sal as in Lophius. Head neither very large nor the gape so enormous 
as in that genus. Most have the powder of inflating the body by filling 
a large membranous stomach with air like a Tetraodon or Diodoo. 
The relative position of their ventrals and pectorals gives them the 
appearanceof possessing four feet (see fig. l,p 206), but it is the ven¬ 
trals that here represent the anterior limbs. Gill-opening a small 
hole concealed in the axilla of the pectoral. Alouth cleft more or less 
vertically. Fine slender and pointed teeth crowded in card-like 
plates on the premaxillaries, mandible, vomer, palatines, and pha- 
Eyes small and far forward. Opercular bones wholly 
concealed by the integuments. Branchiostegals six. Branchial 
arches four. Body not tapering posteriorly in the same way with 
that of Lophius, Dorsal occupying much of the back; pectoral 
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Classifica- pedicellatfid, as in Loplihis, hy the elongation of the radios and ulna, 
tion— which are mostly concealed by the skin. Twenty-eight species. 
Plecto- Genus III. Malth.ea, Cuv. llody anteriorly, and the head 
gnaths. much depressed; very wide at the pectorals, chielly from expansion 
of tlie subopercula; posteriorly tapering and more or less compressed. 
Pectorals pedicellated. Gill-opening a small orifiee in the axilla of 
the pectoral. Body covered with a tubercular skin ; many cula- 
neousfilaments. Mouth small, opening beneath theprojectingsnout, 
horizontal and protractile ; a peculiar jiedicel with soft tips at¬ 
tached to the snout, represents tlie three free rays of Lophius. This 
genus is the only one of the family in which a suborbitar scale-bone 
is present. iSeven species. 

Genus IV. Halieutea, Valenc. Body very flatly depressed, 
orbicular. ISnout not prolonged. Palate smooth, toothless. Skin 
studded with small conical, acute, bony spines, having radiating 
bases. Branchiostegals six. One species. 

Genu.s V. Batrachus, Schneid. A large flat head and wide 
mouth, bordered by cutaneous filaments. A very small first dorsal; 
pectorals pedicellated on short flat arms; ventrals jugular, of three 
rays, the first elongated and lanceolate. Teeth on the jaws, vomer, 
and palatines. Six branchiostegals. Gill-openings not extending 
quite under the throat. A long and low dorsal and anal. Subo])er- 
culuin as large as the operculum^ and emitting strong spines; pre¬ 
operculum unarmed. No suborbitar; no cacal dilatation of tlie 
stomach ; no pancreatic caeca ; air-bladder deeply forked anteriorly ; 
and muscular laterally. Seventeen species. 

Genus VI. Ceuatias, Kroy. Form high and much compressed. 
]\lQuth cleft nearly vertically, Gill-opeiiiiig below' the pectorals, 
pretty large, round. Branchiostegals six. Teeth of moderate size, 
conical, moveable, slightly curved on the premaxillaries and man¬ 
dible ; none on the vomer or palatines ; three branchial arches with 
two layers; the third pair of arches adherent to the gullet by their 
interior border. No ventrals; pectorals very small but supported 
on long arms; anterior dorsal of two free moveable rays, one on 
the head, the .second near the middle of the back ; j)ostei'ior dorsal 
and anal very short, and close to the caudal fin. Tips of all the 
rays free from the connecting membrane, e.spccmlly those of the 
caudal and ventrals, cartilaginous, not jointed, and with soft extre¬ 
mities. No true scales, but innumerable recurved spines rising 
from bony bases. No air-bladder. Two small pyloric cseca. Skele¬ 
ton soft and cartilaginous. Greenland, C. Ilolholi. 

Genu.s VI1. Oii.vUNAX, Low'e. Body oblong, tetraedral, subin- 
flatible, naked ; skin of the belly lax. Tail abruptly attenuated, 
subcompressed. Head large, somewhat tetraedral, flat on the dor¬ 
sal aspect. Month very large, transverse. Teeth on the premaxil¬ 
laries, vomer, and palatines, small granular. Nostrils neither tu¬ 
bular nor pedicellated. Branchial openings behind the pectorals. 
Dorsal solitary; ventrals pedicellated, fle^hy, jugular; anal far back. 
A single barbel in the internasal pit ; no other elsewhere. 

t 


PLECTOGNATIIS. 

Artedi constituted an order named Uranchiosiegi^ in 
wliich lie included the Plcctognatlis with the addition of 
Cgclopterus and Lophius^ attributing to the latter as well 
as to Balhies and Ostracion the want of a branehiostegous 
membrane. Lophius^ iiowever, has as anijile branchio- 
stegoiis membranes as any fish possesses, and six long 
branchiostegals ; while Balistes and OUracion have gill- 
covers and branchiostegals, though the thickness of the in¬ 
tegument keeps them concealed. In Diodon^ the oper¬ 
culum is not connected with the preoperculum, but is 
suspended to the outer angle of the cpitympanic. I he real 
cause of his assembling these genera into one group would 
appear to have been the tardy ossification of their skeletons, 
for which reason he placed the order between the osseous 
and the cartilaginous fishes. But though the bones of the 
Plectognaihs ditter in some degree from those of the great 
mass of osseous fishes, and there are lewer pieces in their 
skeletons, tliey belong to that division of the class by the 
fibrous character of their bones, as Cuvier mentions in his 
Bcgnc AnhnalB^ and Muller has shown that they agree 
witli other osseous fislies, in having two valves at the origin 
of the arterial trunk, differing in that res])cct from the 
Chondropicn/(jii or Plagiostomcs, anti from tlie Ganoids, 
all of which have many valves. The want of mobility in 
the upper jaw, throiigli its union by suture with the cranium, 
is the character that distinguishes the PIcetognaths most 


distinctly from the ordinary osseous fishes, though even Classifica- 
this character is not universal in the group. Their dermal tlon— 
])roductions, scales, spines, roughness, and osseous |)]ates, Pfecto- 
tlifler from ortliuary fish scales. By Agassiz, they were on y ^ 

that account considered to be Ganoids, hut Cuvier has as- 
feigned them a more correct place in our systems. 



Fig. 133. 

-Ya nthichthys citrassa incus. 


The Sclerodermids, or J3alhih/i\ are distinguished by 
the conical snout, a small terminal mouth, and distinct 
hut not numerous teeth. In Batistes the first dorsal spine 
is articulated by ring and bolt to the broad interneural os¬ 
seous plate. When the spine is raised, a de|)ression at the 
back part of its base receives a corresponding projection 
from the contiguous base of tlie second ray, whieh fixes it 
like the hammer of the gun-lock at full cock, and it cannot 
be let down until the small spine has been depressed, as by 
jjiilling at the trigger; it is then received into a groove on 
the supporting jdate, and offers no impediment to the pro¬ 
gress of the fish through the water. (Owen.) This trigger¬ 
like fixing of the spine takes place also in the dead fish; 
and when a Batistes is removed from a bottle for examina¬ 
tion, it is generally necessary to release the spine by ))ress- 
ing on the small trigger-ray. The spine of tlie Batistes is 
roughened with ganoid or enamel grains like a file, and the 
teeth of this fish consist of true dentine, with a thick 
layer of denser tissue that differs little from enamel. 

In the Gymnodonts, or Diodontidtr^ the maxillaries coa¬ 
lesce wholly or in part with the j)remaxillanes, and the 
teeth are incorjiorated with the bone of the jaws, so that 
the whole looks like one or two great teeth ; but the teeth, 
individually small, are developed from pulps, are arranged 
in lamelhe, and approach the cutting edge of the compound 
tooth or ja;v as their predecessors are worn away, much as 
in Scams, The dental plates consist of hard or iinvasciilar 
dentine. This kind of dentition is adapted to cut and 
bruise the food on which these fishes live—fuci and Crus¬ 
tacea. None of them are used as food for man, and tliey 
are generally considered to be ])oisonous. An instance 
occurred a few^ years ago at the Cajie of Good Hojie oi* tw o 
sailors being ])oisoned by eating a Tetraodon, and dying 
from tlie effects thereof. A detailed account of the symp¬ 
toms was drawn up by a surgeon in the Dutch navy, w'lio 
attended them till they died, which wa< in less than half an 
hour after eating the deleterious fish. The Tclraodoiis and 
Diodons have the power of inflating their bodies by filling 
their stomachs with air. Thisviscus is very large, occupying 
the whole length of the abdominal cavity, and has very thin 
coats. When thus blown up into a globular form, the fins cease 
to jday, and the fish turns over, and floats belly upwards, 
driving before the wind and w'aves, without being able to 
direct its course, until it has resumed its former shape, by 
expelling the wind. The inffation of the Diodons, how^- 
ever, causes the strong spines with w hich the skin is studded, 
and w hich resemble those of a hedgehog, to radiate on every 
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Clasaifica- side, tlius furnisliing a good defensive armour. When 
lion— taken, the Gynmodonts produce a sound, doubtless by cx- 
Plecto- pulsion of air from the stomach. Their air-bladder is deeply 
^ gna 8.^ bilobate, and tlieir kidneys, placed higli up, liave been mis- 
taken for lungs. Differing from other fishes in the com¬ 
paratively short tail, feeble as a locomotive organ, the niye- 
lon of the Gymnodonts is particularly short, and instead of 
being, as is usual in fishes, nearly as long as the spine, was 
found by Professor Owen to be only four lines long in a 
Diodon which measured 7 inches. It is still shorter in 
OrihagorisciiSy and the neural canal is chiefly occu])ied by 
a long “ cauda equina.” In this respect they agree with 
Lophius, and they resemble that genus also in liaving only 
three branchial arches. In Ort/iagoriscus the processes of 
the pair of leaflets forming a gill are alternate, and not op¬ 
posite as usual. Among tlie Diodons and Tetraodons 
there are genera which have no external openings to the 
nostrils, but merely cutaneous tentacles, on which the olfac¬ 
tory nerve is finally expended. Tetraodoii iiaritus (Rich.) 
has only one nostril to each pituitary sac, but it is 
nearly as wide as the sac itself, and its membranous border 
can expand either in an infundibuliform way, or contract 
the orifice. The Tetraodons are remarkably tenacious of 
life, and have a disagreeable odour, which they retain for 
several years when preserved in alcohol. The Malays will 
not use them even as manure. For the arrangement and 


length standing in a semicircle, the middle ones broad and sharp- Claasifica- 
edged, like human incisors, as in Pyrodon. Profile arched, with a fioa— 

broader forehead. Large scales at the gill-opening. Tail more or Plecto- 
less forked. A canal before the eyes. Two species. gnaths. 

Genus III. Xanthichthys, Kaup. Naked furrows on the face ; ^ 

two rays in the first dorsal. No shields before the gill-opening. 

One species. X. ciirassavicus. Fig. 127. (Squamation badly shown.) 

Genus IV. Oanthidermis, ISwain. A canal before the eyes. 

Teeth conical ; no separate corner teeth. Broad forehead; arched 
profile. Small shields behind the gill-opening. No spines on the 
tail. Second dorsal and anal fins in the older fish very high ; 
caudal slightly crescentic. Scales in the young very rough, but in 
the old there are only traces of roughness in the fore angle of the 
rhombs. One species, (7. macxdatus. 

Genus V. Balistes, Linn., Kaup. Canal before the eye. Shields 
behind the gill-opening. Conical, elongated, cutting teeth; no jut¬ 
ting corner teeth. 

(a.) Two to seven rows of spinnies or elevated lines on the tail. 

Face scaly, without naked streaks. Caudal round or blunt. Four 
species. 

(6.) Face naked, above which a row of scales. Two species. 

(c.) A more or less hollow profile ; face scaly. Tail destitute of 
rows of spines or raised lines. Second dorsal and anal more or less 
falcate. Tail more or less forked. Four species. 

Genus VI. Balistapus, Tilesius. No furrow before the corner of 
the eye. Two or three rows of spines on the tail. Traces of ven- 
trals; caudal round or truncated; the second dorsal containing 
from twenty-three to twenty-seven rays; the anal from twenty to 
twenty-four. Six species. 

SUB-FAMILY II.—MONACANTHINI. 



Fig. 134. 

Tetraodon solandri. 


generic characters of the Diodons, Ostracions, Balistes, and 
Lopliobranchs, we are indebted to tlie labours of Dr Kaup. 
We refer to tlie Philosophical Transactionsy vol. 76, for 
an account of Tetraodon eleciricus. 


Order VI.—PLECTOGNATHI, Cuv. 

Endo-akeleton partially ossified; exo-skeleton as ganoid scales or 
spines. Maxillaries and premaxillaries fixed together. Swim- 
bladder without an air-duct. No pancreatic caeca ; merely vestigea 
of riba; and no distinctly developed ventrals. 


Very small scales which are scabrous, with stiff bristles as densely 
crowded as the pile of velvet. The point of the pubic bone pro¬ 
jects, and is spiny as in the Balistini; but there is one spine in the 
first dorsal, and it is large and denticulated ; or, if a second apine 
exists, it is almost imperceptible. 

Genus Vll. Monacanthus, Cuv. (a.) In one division the pelvis 
is very moveable, and is connected to the belly by an extensible 
dewlap ; these have often strong spines on the side of the tail. 

(b.) Another division is distinguished hy a tuft of coarse bristles 
on the side of the tail. 

(c.) A third group has the body covered with small pedicellated 
tubercles. 

(d.) The skin in a fourth group is clothed throughout by slender 
hairs, which are often branched. 

(e.) And there are some which have none of these distinguishing 
characters. 

Genus VIII. Aluterius, Cuv. Body elongated; densely and 
minutely granular. A single spine in the first dorsal. The pelvic 
bones entirely concealed beneath the integument, without any bony 
projection. 

Genus IX. Tri acanthus, Cuv. Profile aubtriangular. The first 
dorsal placed on one angle, and the tail, which is more slender and 
tapering than in others of the family, ending in a second, on which 
is the crescentic caudal; while the mouth occupies the third. 
Scales small, rough, with sharp spinules. Ventrals each consist¬ 
ing of a strong rough spine. Pubic bones long, narrow, not pro¬ 
jecting, covered with scales like the rest of the integument. Two 
apecies. Tr. aculeatus, Tr. sirigilifer, Cant. 


Family I.—BALlSTlDiE. 

Schrodermiy Cuv.; Balistini^ Miill. Snout conical. Teeth inci- 
aorial, more or less conical, and few in number. Skin either with 
shield-like scales or with small rough ones. Swim-bladder ovate, 
strong. 

SUB-FAMILY I.-BALISTINI, Kaop. 

Whole body mailed in a cuirass divided into rhomboidal disks by 
cross lines, and commonly displaying varying tints of colour 
that are generally lost in the preparation of the specimen. First 
ray of the anterior dorsal very stout and bony, followed by one or 
two small ones, all of them falling into a dorsal furrow ; pubic 
bones more or lesa projecting, and carrying the spinules of linear 
ventral.*?. 

Genus 1. Pyrodon, Riipp. (Xenodoriy Kiipp.) Profile slightly 
convex, with the chin projecting. Four blunt front teeth, whereof 
the middle pair are the broadest, and the side ones worn away inte¬ 
riorly ; two longer red-coloured, conical corner teeth in the upper 
jaw, and four with notched crowns in the mandible. A canal 
before the eyes. Shields behind the gill-opening. No lateral caudal 
apiries. One species. P. nxger. 

Genus 11. Melichthys, Swain. The front teeth all equal in 
VOL. XII. 


Family II.—OSTRACIONlDiE. 

Ostracionesy Miill.; Ostracwid<Ty Cant. Teeth ten or twelve, coni¬ 
cal. Lips fleshy. Body mailed in a tuberculated cuirass, or “ tes¬ 
sellated quincuncial pavement of dermal scale bones,” out of which 
the lips and teeth, the pectorals, and three vertical fins, together 
with the tail, protrude. Exteriorly the gill-opening appears as a 
slit, bordered by a skinny edge, hut interiorly composed of a gill- 
cover with six branchiostegals. Ventrals and pelvis wanting. Little 
muscular substance ; a large oily liver. Stomach large, membran¬ 
aceous. Vertebrae mostly coalescent. 

Genus 1. Cibotion, Kaup, (Ostradon a corps quadrangulairc 
sans epinesy . Reg. An. i Ostraciony Swain.) Nostrils in a pit. 
No trace of spines. The completely naked tail destitute of shields 
or bony rings. Eight species. 

Genus II. Douyophrys, Kaup. (Lac/op/irt/j, partim, Swain.; 
Lactophrys, De Kay.) Nostrils on the points of two small projec¬ 
tions. Cuirass four-cornered, with spines above the eyes and on 
the edges of the belly. Three species. 

Genus III. Ostracion, Linn. {Rhinosomus and Tetrosomus, 
Swain.) Body inclosed in a more or less quadrangular cuirass, with 
an acute dorsal ridge, which coniraencea near the eyebrow. Nostrils 
situated in a flat membrane, also one or two prominences without 
apertures. No bony rings on the tail. I. Some are without long 
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( la^sifioa- spines over the eyes, and on the angles of the body. 2. Some have 
tiou— spines on the end of the ventral edges only, 3. Some have spines 

Plecto- over the eyes, and on the edges of the belly. 4. Lastly, in some 
gnaths. the body is almost three-edged owing to the gable-formed elevation 
of the hack. Six species. 

Genus IV. Aracana, Dr Gray. (Acarana and PlatycanthuSj 
Swain.) Roundish compressed bodies, with a short tail, which is 
encompassed by bony plates or rings. 

Suh-Genus /. Aracana, Gray. Having three pairs of flat com¬ 
pressed spines on the dorsal aspect (viz,, one over each eye, and tw^o 
pairs on the edge of the rounded hack); one spine on the side, and 
two or three on the edge of the compressed helly. Six species. 

Sub~Genus Jl. Capropygia^ Kaup. Rack and belly elevated in 
the middle; a pair of flat pointed spines on the line which in¬ 
closes the back ; another pair on the border of the belly before the 
anal. The dermal plates very rough, with small radiating tubercles. 
Oue species, A. unixtriata. 

Suh-Genus 111. Kentrocapros, Kaup. No orbital spines; back 
concave, with two flat pointed spines on the middle of the dorsal 
border; border of the belly rough and denticulated with one spine. 
One species, A. kcxagona. 

Sub-Genus IV. Anoplocapros, Kaup. No trace of spines on the 
orbit. Body compressed, and acutely sloped on the back and belly. 
No spines developed on the borders of the back or belly. One 
species, A. lenticularis. 

Genus V. Centaurus, Kaup. A large rough tapering acute 
spine, standing forwards before the large eye; a still longer one 
pointing backwards from the end of the cuirass over the caudal, 
replacing the second dorsal. Two projections from the border of 
the back laterally; four from the border of the belly. One species. 
C, boopsy South Shetland, fig 18. 


II. Head oblong. 

1. The sides only smooth. 

2. Back and sides smooth ; the belly alone rough. 
111. Back keeled. 


Classifica¬ 
tion— 
Lopho- 
hranchs. 


^Muller has proposed the following sub-genera: — 

Sub'Genus I. Physogaster, Miill. In the nasal depression a hol¬ 
low papilla, with a nostril that is not lengthened out into a tube. 
A dermal keel on the .side of the helly from the throat to the tail. 
T. ohlonguSy lunaris. 

Sub-Genus 11. Chelonodony Mull. No trace of a nostril, but in place 
of it a skinny funnel-shaped tentacle. 

Sub-Genus III. Gheilichthysy Miill. A shorter or longer nostril- 
tube, and no ventral keel, 

Sul-Genus IV. Am/iron, Miill, On each side of the nose solid 
tentacles, on which the olfactory nerve is expended ; also a muscular 
ring round the eye, and a kind of eyelid. 


SUB-FAMILY III.-ORTIIAOORISCINI. 

Genus I. Orthagoriscus, Schneid. {Cephalus, Shaw. Sun- 
fish.) Jaws of Biodon. Body compressed, generally destitute of 
spines and incapable of inflation, and with the tail so short and 
high that the fish appears as if its hinder parts were sliced ofll. 
Dorsal and anal both high and pointed, and joined to the caudal. 
No air-bladder; stomach small, entered directly by the bile-duct. 
A gelatinous layer immediately under the skin. The abbreviation 
of the tail is accompanied bj* a very reduced myelon, looking like 
a mere ganglionic process of the brain. 0 . sjnnosus has pointed 
tubercles on the body. 


Family IIL—DIODONTIDAl. 

Gymnodontes, Cuv., ^liill. Upper and under jaws with whieh 
the teeth are incorporated, without a mesial division, resembling 
the beak of a parrot; behind the jaw is transversely forked. Skin 
wholly armed with spines of greater or smaller size. The Diodons 
and most of the Tetmodons have the power of inflation. 

SUB-FAMILY 1.—DIODONTINI. 

Genus I. Diodon. Linn. One nostril at the base of a leaf-like 
cutaneous process, and the other at the point of the same. Spines 
subulate, long, thin, and sharp pointed, w'ith two radical processes, 
and capable of erection or depression. Nine species. 

Genus IF. Dicotylichtiiys, Kaup. Kach tentacle two-lobed. 
No nostril. Spines with three radical processes, which prevent 
motion ; in the middle of the forehead a spine with two processes. 
One species, 1>. punctulaius. 

Genus III. Cyclichtiivs, Kaup. Two nostrils, one at the base 
of a tentacle, the other at its point. Spines with three fully de¬ 
veloped radical processes, which prevent all motion. Two species. 

Genus IV. Oyanichtiivs, Kaup. Nostrils squeezed together 
on the forehead in a leaf-like tentacle ; one aperture on the inner 
border next the forehead; the other one, which is scarcely percep¬ 
tible, on the border next the eye. Forehead concave, without a 
spine in the middle. Body armed with short immoveable spines. 
One species, C. cerrulcus. New Guinea. 

Genus V. Chilomycterus, Bibr, (Wiegm. Arc/t. 1847.) Nos¬ 
trils at the extremity of an extended tentacle. Three large radical 
processes to the immoveable spines. Body flat. In most instances a 
spine on the foreliead, and two or three above the eyes. Three 
species. 

SUB-FAMILY II.-TETRAODONTINJ. 

Tetraodon, Linn., Cuv. Upper and under jaws divided hy a me¬ 
sial suture, so that they a 2 >pear to have two teeth above and two 
below. Spines of the skin much shorter than those of Diodon. 
The head and tail are generally smooth, but the rest of the body 
is, with a few exceptions, rendered rough by the presence of minute 
sjdnes. A species which possesses electric powers is destitute of 
spines, in obedience to a law ascertained hy observation, that none 
of the electric fishes possess scales or spines. 

The following groups are indicated in the Regne Animal, and are 
likely to receive generic names from the first ichthyologist who 
publishes descriptions of all the species. 

Genus 1. Tetraodon, Cuv. 

I. Head short, body inflatible. 

1. Body rough throughout. 

2. Body smooth throughout. 

3. The sides only smooth ; lateral tubercles. 

4. The sides smooth ; no lateral tubercles. 


LOPHOBRANCHS. 

Fislies of this order possess an osseous skeleton, and 
complete and free jaws, but the ultimate divisions of their 
branehise, instead of being pectinated, are divided into small 
tufts, wliieli are ranged by jmirs along tlie branchial arches. 
The armour in whieh these fishes are mailed up, tlieir want 
of flesh, and their generally angular forms, give them a 
peculiar aspect. The tubular elongated snout is formed 
by the nasal, vomer, tympanals, preopereula, and sub- 
opereula. The nasal bone is a short compressed vertical 
plate. 

Notwithstanding the odd and stiff appearance of many of 
the Sea-horse Fish and other small members of this order, 
some have prehensile tails {Hippocampus), like those of an 
American monkey {Cehus), and when kept in vases w- 
nished with slender twigs, to which they can suspend tliciiV 
selves, they form pleasing objects of study. Tlie Hippo^ 
campi resemble the Chameleon, in being able to direct one 
eye backwards and the other forwards, and Professor laeh- 
tenstein observed a circular movement in the\vater near their 
gill-openings ; on tlie right side the whirl revolved to the 
left, and on the left side to the right, the rotation being 
symmetrical and constant, like that of a Ixotifer. The 
Hippocampi inhabit all parts of the ocean. Others of tlie 
order are remarkable for the singularity of their shapes, or 
of their cutaneous appendages, or for the brilliancy of their 
colours. The Phylloptvryx foliatus, from the seas bct^^ een 
Australia and New Guinea, yields to no fish in the intensity 
of its red and purple tints, and in the variety of the leai- 
like lappets that adorn it. A very beautiful drawing, by 
Bauer, of the recent fish taken on Flinders’ voyage is in 
the possession of Mr Brown, 

The most interesting peculiarity, liow'ever, in the eco¬ 
nomy of tlie Pipe-fishes is tliat of ihe males of most 
species carrying the eggs about with them until they are 
hatched. Dr Kaup considers that they show an analogy 
in this respect to the Marsupials, or tlie Wandering Pen¬ 
guin {Aptenodytes Pafayomeus), wdiieh transports its soli- 
tary egg in a told of its skin. In some the egg-pouches 
are on the breast or belly, in others on the tail, or the eggs 
are merely glued on in rows, and not covered in by mem¬ 
brane. 
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Oeder VIL—LOPIIOBRAXCHII, Cuv. 

Endo-skeletoD partially ossijSed ; exo-skeleton ganoid. Gills 
tufted ; opercular aperture small. Swim-bladder without an air- 
duct. Body almost flesbless, protected hy bony rings. In most 
the male carries the eggs till they are hatched. 

Family I.—SOLENOSTOMIDiE, Kaup. 

Breast and belly distinctly separated. Oral aperture at the end 
of a long, compressed, leaf-like snout. ^Yhen the gill-plate is raised 
the whole gills are exposed. 

Genus 1. Solenostomus, Seba, Lacep. Snout sharply edged 
on its dorsal and ventral aspects. A sharp denticulated ridge, pass¬ 
ing from the occiput over the eyes and nostrils, disappears in the 
acute rostral crest. Back and breast acutely ridged. Pectorals 
broad and short. Belly down to the caudal fin divided into rings 
and armed by three longitudinal rows of short spines. First dorsal 
very long; the second and the anal rudimentary. Egg-pouch of 
the males formed by the union of the inner borders of the ventrals 
to the skin of the belly ; the females have free ventrals. One 
species. 

Family II.—PEGASlDyE. 

Breast very greatly expanded, ranch broader than high. Pectoral 
fin long, with nine or ten firm spine-like raye. Gill-opening late¬ 
ral ; gill-plate flat, depressed to the ventral plane. JMouth inferior, 
like that of a Sturgeon, at the base of the rostrum. Body having 
three knobbed or spinous rings; breast ring unusually broad, ex¬ 
tended between the gill-plates, bispinous. Ventrals two-rayed, 
filamentous. Tail flat, quadrangular, spinous. Dorsal and anal 
occupying two to four rings; caudal ten-rayed. 

Genus I. Pegasus, Linn. Three species. 



Family HI.—SYNGNATHlDiE, Kaup.; Bonap. 

The small gill-opening circular and high up. One dorsal only, 
near the anus. Form elongated. First dorsal and ventrals want¬ 
ing ; pectorals in some present, in others absent; anal fin very 
small, in some W'holly wanting. The males have egg-pouebes vary¬ 
ing in position with the genus. Solenognathus and Phyllopteryx have 
no egg-pouches. 

.SUB-FAMILY 1,-HIPPOCAMPINiE, Bouap. 

Tail generally prehensile at the tip; destitute of a fin. Occiput 
\ more or less elevated. 

I ^ Genus I. Hippocampus, Cuv. Head more or less elevated pos- 
V teriorly ; an occi})ital coronet with spines or knobs. Orbits apiny. 

II Pectoral ring with two or three spines. Body with ten to thirteen 

J rings, more or less spiny. Tail-pouch of the male opening at its 
commencement only ; tail prehensile. Eighteen species. 

Genus II. Acentronura, Kaup. Edge of the back forming 
one line with the upper tail-ridge. Gill-opening at the point of 
j the occiput. No protuberances either on the body or tail. No coro¬ 
net. Egg-pouch of the male on the tail as in Hippocamjius. One 
species, A. gracillhna. 

Genus HI. Gasterotokeus, Ilcck. Bleek.; No- 

Bleek. vec Swains.) The lateral lines forming the edges 
of the expanded belly. No nuchal shield. Tail prehensile. Dorsal 
standing in a furrow and occupying ten to twelve tail rings. No 
coronet. One species, G. biaculeatus. 

Genus IV. Solenognathus, Swains. Cody laterally compressed, 
higher than broad. Lateral line confluent with the upper angle of 
the tail, forming an arch. Twenty-two to twenty-six body rings ; 
fifty-five to sixty tail rings. Dorsal fin in a furrow occupying ten 
to eleven tail rings. Tail prehensile. One species, N. Hard- 
ivickii. 

Genus V. Pjiyllopteiiyx, Swains. Cody much compressed. 


Classifica¬ 
tion— 
Lopbo- 
branchs. 



Neck elongated, slender ; back arched ; belly prominent. Dorsal Classifica- 
fin placed on an elevation. Flat denticulated bones, supporting leaf- tion— 
like cutaneous appendages on the body and tail. Tail finless, not Lopbo- 
prehensile. One species, Ph. foliatus, branchs. 

sub-family II.—SYNGNATIIIN.E, Kaup. 

Males possessing a caudal egg-pouch which is open throughout. 

Tail never prehensile. 

Genus I. Halicampus, Kaup. Snout thin and short, set with 
three rows of small spines and distinctly separated from the high 
forehead and elevated spinous orbits. Eyes projecting. Hind-head, 
nape, and pectoral .<hield crested ; pectoral ring broader than the 
body. Dorsal fin standing on an elevation formed by three rings only. 

Body rough-edged, filamentous. One species, H. conspicillatus. 

Genus II. Trachyrkamphus, Kaup. Resembling //a/fca7)ip?«, 
but with a longer head ; the snout denticulated on its dorsal aspect 
only, and not so distinct from the bead. Dorsal fin elevated on five 
or six rings, three of which belong to the body. Pectoral ring no 
wider than the head; form more elongated than that of llalicam- 
pus. Three species. 

Genus IH. Corythoiciitiiys, Kaup. Body tolerably long. 

Fins small; caud.^l diminutive. Snout half the length of the ele¬ 
vated head. Oi'bits large. Dorsal fin commencing in a concavity 
of the tail over the anus, and not on an elevated base like that of 
Hippocampus or Trachyrhynchus. Breadth greatest just behind the 
dorsal. Body varied by light cross-bars. Six species. 

Genus IV. Ichtiiyocampus, Kaup. Edges of the concave back 
and tail running iu the same line to the caudal fin. Head short. 

Tail almost as thick as the body, suddenly pointed at the base of 
the rudimentary caudal; more tetragonal than Vorythoichthys, 

Three species. 

Genus V. Syngnathus, Linn. No spines on the straight cy¬ 
lindrical snout. Body heptagonal. Dorsal fin on the plane of the 
back, not on an elevated base, Upper border of tbe back never in 
the same line with that of the tail ; upper border of the tail either 
continuous with the lateral line or interrupted where that line 
terminates. Dorsal surface of the body fl it or flatly concave, and 
never much compressed or bent into aii arch. Body rings never 
amounting to twenty-four or twenty-seven. Twenty-two species. 

Genus VI. Leptonotus, Kaup. lu the females the body is much 
compressed, and the back is acute like the edge of a knife. Belly 
also acute, and in old fish the height of the body is five times its 
breadth, but in the young the body is not so high. Dorsal profile 
suddenly rising behind the pectoral fin. Tail nearly twice the 
length of the body. Two species. 

Genus VI I. Siphonostumus, Rafin. Pectoral ring cleft on its 
ventral aspect in the middle of its length. Long and pretty thick, 
with a greatly compressed snout that projects evenly in the plane of 
the forehead. Five species. 

Genus VIH. Leptoichthys, Kaup. Snout very long, thin, and 
much compressed ; extended in the same plane with the finely sha- 
greened head. Body unusually elongated; hexagonal, with a flat 
back and belly without ioterraediate scales. All the fins large, 
especially tbe caudal. Gill-opening longer than usual. One species, 

L. Jistularius. 

Genus IX. Stiomatophora, Kaup. A pectoral fin ; no caudal. 

Snout acutely ridged ; prolonged. Mouth turned upwards. Anal 
fin three-rayed. Two species. 

SUB-FAMILY III.—UORYRHAMPHIN.E, Kanp. 

Males with their egg-pouch on the breast and belly, not on the 
tail. 

Genus I. Doryrhampiius, Kaup. No pits on the nuchal shield. 

Rows of epines ou the snout, and two projections on its under part. 

All the angles of the body serrated. The border of the egg-pouch 
developing two tender membranes which completely cover the eggs. 

Tail shorter than the body. One species, D. excisus. 

Genus II. Choeroiciitiiys, Kaup. Body short; arched above 
and below. Snout without spines or projections beneath; slender 
and rising upw^ards near the mouth. Lateral line unusually pro¬ 
jecting, and uniting with the under edge of the tail. No pits on 
the small nuchal shield. Egg-pouches furnisheil with a membrane. 

Fins not much developed. One species, Oh. Valenciennu 

Genus 111. DoRYicnxn vs, Heck. Snout elongated, compressed, 
spineless. Two long thin bones near the gill-cover, joining the 
occiput, and bounding a slit-like opening. Tail quadrangular, 
shorter than the body ; hexangular to the end of the dorsal. Nine 
species. 

Genus IV. Hemithylacus, Kaup. Snout e.xceeding the body 
in length, with a two-edged border on its dorsal aspect, rounded 
beneath. Body compressed. Egg-pouch of the males reaching 
from the pectoral ring to the anus. One species, //. kiaspis. 
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SUB-FAMILY IV.-NEROPHIN.E. 

The eggs dktrihuted in rows on the breast and belly of the males, 
not covered by membrane. 

Genus I. Microphis, Kaup. Body heptangular, composed of 
very rough rings, and of equal thickness to the setting on of the 
elongated tail. Five fins. Two species. 

Genus 11. ICerophis, Rafin. either pectoral nor anal fin. 
Body cylindrical without distinct edges. jSHne species. 

GANOIDS. 

Muller remarks that the difference between Cycloid and 
Ctenoid scales is slight, and its systematic application is 
consequently confined to narrow limits ; but that the case is 
very different with regard to Gaiioid scales. These are 
bony, generally of a rhombic form or quadrangular, seldom 
rounded in outline or imbricated in position, and their sur¬ 
face is always smooth and coated with a layer of enamel; 
they are generally arranged in oblique rows, those in each 
row being usually united to one another by a hinge-like 
prolongation of the anterior angle. The Ganoid scales are 
imbedded, like ordinary scales, in depressions of the skin ; 
but the epidermis is extremely thin, and adheres closely, so 
as to appear wanting. This is the case in Polypterus^ but 
in Lepidostevs the epidermal covering is more evident. 
The living Ganoids have comjdetely bony skeletons, but in 
the fossil ones many have had skeletons soft and cartila¬ 
ginous like those of the Sturgeons. iMiiller sums up the 
Ganoid character in the following words :—Fishes provided 
with either tabular and angular or round enamelled scales, or 
uith bony plates, or a perfectly naked skin. Their fins 
frequently, but not always covered on their anterior border 
with a single or double row of spiny plates or laminae 
ifidcra)-^ their caudal fin sometimes involving in its upper 
fold the extremity of the vertebral column, which may con¬ 
tinue to the end of that fold ; their nasal apertures double ; 
their gills free and lying in an operciilated cavity, as in the 
osseous fishes. Several have an accessory organ in form of 
an opercular gill, which is different from a pseudobranchia, 
and may occur at the same time with it; many have also 
hloivbig holes like the PlagioBfomi, They have several 
valves in the arterial trunk, like the latter; their ova are 
conveyed from the abdominal cavity by tubes; their optic 
nerves do not decussate, but merely cohere laterally; their 
intestine often contains a spiral valve, like the Plagiostomi; 
they have a swimming bladder with an air-tube, like many 
osseous fishes; their skeleton is either bony or parth* car¬ 
tilaginous ; and their ventral fins are abdominal. If, how¬ 
ever, reference be made to the absolute characters only 
which are never absent, the Ganoids fishes with itu- 
merous I'alves in the arterial trunks no decussation of the 
optic nerves^ free gills and opercula^ and with abdominal 
ventral fins, 

Agassiz included the Sclerodermic GymnodontcSc Lorica^ 
rinic Siluridcec 2 iX\d Lophohranchii among the Ganoids ; but, 
according to Miiller, all these groups belong to the ordinary 
osseous series, and have only two valves in the arterial 
trunk. The existence of an accessory opercular gill is a 
character of the Ganoids and Sturgeons, and does not oc¬ 
cur in other osseo\is fishes. tiller further observes that 
the Ganoids resemble the Selachii in having a thymus 
gland. This organ was described by Dr Simon as it exists 
in the Sturgeons, and it is found in the same position in 
Polypterus QX\d Lepidostcus ; that is, between the anterior 
basibranchials and the sternohyoid muscles. It was con¬ 
sidered by Retzius to be a sublingual salivary gland, but it 
is a vasoganglion ; and Professor Owen is of opinion that 
Dr Simon’s view of its homology with the thymus gland is 
more in accordance with its nature ; but he also thinks that 
Dr Simon has described as a thymus gland in various 
osseous fishes the same parts which Muller has called pseudo- 
branchise in those fishes. 


Classifica¬ 
tion— 
Lopho- 
branchs. 


Characters distinguishing the Polypteri from Lepidostei Classifica- 
exist in the solitary arrangement of the rays of the vertical tion— 
fins, the want of accessory gills, and the incompleteness of bop^o- 
the fourth gill, which has only one layer of leaflets, and 
wants also the slit behind it. There is only one pancreatic 
ciecum. whereas the Lepidostei have many; both have 
muscular coats to the air-bladder, but in the Lepidostei 
that viscus is cellular, and the muscular fibres are in bundles 
between the folds of the bladder. The air-tube or trachea 
in the Lepidostei is wide, and opens through the dorsal wall 
of the oesophagus, its orifice being regulated by a sphincter 
muscle. But the Polypteri differ from all other known fishes 
in the air-duct entering the beginning of the oesophagus or 
gullet on its ventral side. The arteries of the swim- 
bladder of the Lepidostei arise in great numbers from the 
aorta, and the veins empty themselves into the two sub- 
vertebral veins. In this case, therefore, the cellular swim- 
bladder cannot be considered as a lung. In the Polypteri 
the artery of each of the two air-bladders is formed by the 
union of the bloodvessels coming from the last gill, and 
therefore carrying blood already oxygenized. The Lepi¬ 
dostei have sacciform ovaries, with oviducts issuing from 
the middles of the sacs. These fish are by no means rare 
in the North American waters, and a few years ago the re¬ 
searches of Agassiz liad raised the number described to ten. 

It is probable that since then more have been discovered; 
as he was of opinion, from what he had then observed, that 
every separate river, basin, or watershed,,had its peculiar 
species. The Lepidostei frequent shallow', reedy, or grassy 
places, and bask in the sun like Pikes. 

Polypterus is an African genus. Dr Baikie, in his late 
ascent of the Tchadda, obtained specimens of what he thinks 
will prove to be a new species, but he has not yet been able 
to compare itw’ith the one that exists in the Senegal. The 
thymus gland is double in Polypterus ; and the spiral in¬ 
testine valve, which in Lqndosteus is but slightly developed, 
attains its maximum size in this genus, extending upw’ards 
to the entrance of the bile-duct. 

Amia is a genus of American fishes, existing in the fresh 
waters of almost all parts of the United States, but chiefly 
abounding in the muddy streams and lakes of Georgia and 
Florida. At New Orleans the Amice are named “Mud-fish.” 

M. Valenciennes describes the genus among the IVlalacop- 
terygians, and says that it exhibits numerous affinities with 
other families of that order, agreeing w ith the CyprinidcB in 
the simplicity of the intestinal canal and want of pyloric caeca, 
though no Cyprinoid resembles it in having a spiral valve 
in the intestine. Like Elops and Mcgalops^ it possesses a 
sublingual buckler. By the large size of its suborbitars, it 
is allied to Erythrinus; in its dentition, and in the structure 
of its ovaries, it has marked connections w’ith the Salmonoid 
fishes ; lastly, in its general aspect, the length of the dorsal, 
the form of the scales, and in the length and flexibility of 
the bodv, it evinces close similarity to Ophicephalus, These 
remarks of M. Valenciennes are enough to show’ that 
ichthyologists were at a loss to find the proper place of this 
genus w’lien Dr Vogt, in 1845, discovered it to be a Ganoid, 
ibr he found in its arterial trunk two oblique rows of five 
or six valves each, and the arterial trunk itself covered with 
a well-defined layer of muscular fibres, as in other Ganoids. 

It has, moreover, a spiral valve of several turns in the in¬ 
testine, though it does not ascend so high up as in Polyp¬ 
terus. But the scales of Amia are not Ganoid, and have 
not the slightest resemblance to those of that genus or ot 
I^episosteus ; and from this Muller infers that the structure 
of the scales is not to be trusted as an ordinal character. 

The scales of Amia are not osseous plates; they are flexible 
and rounded, and destitute of enamel. Similar scales belong 
to the fossil Megalurus ccod T^eptolepis^ w hich are considered 
by Agassiz to be Ganoids. In habit Amia resembles the 
osseous fishes rather than the Ganoids. As Anna agrees 
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ClassiBca- with the other Ganoids in the valves and ninscnlarity of tlie 
tion — arterial trunk, and in the spiral inlestinal valve, Muller in- 

Lopho- ferg yy\]] found also to possess a chiasma of the 

branchy optic nerves (no decussation), a thymus gland, and an 
undeft retina. He concludes by saying that it cannot be re¬ 
ferred either to the or Polt/jytcrini^ being sepa¬ 

rated from the former by the absence oi' fulcra^ and from 
the latter by not possessing the dorsal polyptery; and he 
therefore regards it as the living representative of a peculiar 
family of Ganoids, and finds analogous genera in the fossil 
MegaluruSy Leptolepis, llirissops, and their allies. All of 
these have soft scales, an osseous vertebral column, and a 
similarity in form of body and structure of fins. Questions 
of such interest to ichthyologists have doubtless long ago 
been solved by Agassiz, w lio has such ready access to many 
species of Attiia, but the results of his investigations have 
not reached us. Cuvier compared the air-bladder of Amia 
to the lung of a reptile on account of its great cellular sub¬ 
division ; and in bis list of affinities or analogies above 
quoted, M. Valenciennes might have added the similarity 
of the air-bladder of the Amice to those of Ert/thrmus, or 
of the Siliiroid Bagrus, which have tlmt viscus subdivided 
by transverse septa. 

The Sturgeons are very abimdant in the rivers of Si- 
heria which flow to the southward, and no less so on 
both sides of North America. Tliey do not inhabit any 
of tlie rivers of that country which flow' into the Arctic 
Sea, and consequently are not found to the N, of the 
watersheds betw'een the 53d and 54tb jiarallels of lati¬ 
tude, wliere tlie mean temperature of the year is about 
33° of Fahrenheit’s scale. They seldom enter clear cold 
streams, but in the season ascend the muddy rivers in vast 
numbers, so that many populous native tribes subsist wholly 
on the Sturgeon fishery during the summer. In most loca¬ 
lities two forms are readily recognised by the comparative 
length and acuteness, and sliortness and bluntncss, of their 
snouts; but every watershed has its owm species, varying 
in the osseous shields, positions of the rostral barbels, form 
of the tail, fins, and other characters. 

OaDEii VIIL—GANOIDEI, jMiill. 


vomer is single, and the mandible and skull geoerally are constructed 
as in other osseous fishes. A labial cartilage exists at the corner 
of the mouth, supporting the upper and under lips. The fourth gill 
is only unifoliate, and there is no slit behind it.; the opercular gill 
is wanting, and no pseudobranchia ever occurs; but there is a 
blowing hole on each .side, covered by an osseous valve. The in¬ 
ferior pharyngeal bones are wanting. A series of separate fins 
extends along the back, each consisting of a spine and a plume of 
articulated rays behind it. The rounded caudal and the anal are 
composed of jointed rays, which in the former are inserted above 
as well as below the spines ; the pectoral has a somewhat elon¬ 
gated scaly limb. The nostrils are more complicated than in any 
other fish. In a large cavity there is a labyrinth of five nasal 
passages, each with a gilMike arrangement of folds; anterior nos¬ 
tril prolonged into a membranous pipe; the posterior one a small 
cleft anterior to the eye. The stomach is caecal, and there is a 
pancreatic caecum. The intestine contains a spiral valve; swim- 
bladder double, consisting of two sacs differing in length, and 
opening into a short common cavity that communicates with the 
ventral floor of the throat by a long fissure. 

Genus I. Polypterus, Geoff. Three species, Nile, Senegal, 
Tchadda. 


Classifica¬ 
tion— 
Sirenoids. 


Family 111.—AMIID.T:. 


Genus I. Amta, Linn. Excepting in the absence of lingual 
teeth, the mouth of an Amia is that of a Trout. Head covered with 
a very thin mucous skin, easily removed, and then the naked cra¬ 
nium, suprateniporals, suborbitar scale bones, and operculum ap¬ 
pear as sculptured bony plates. The sublingual bone is naked and 
furrowed. Upper part of the snout smooth and fleshy ; inferior 
lip large and thick. Cheek almost wholly covered by the subor- 
bitars. Each nostril with two openings, the anterior one a project¬ 
ing tube like a barbel, the posterior one an aperture near the eye. 
Upper arch of the mouth formed by small preina.xillaries and large 
moveable maxillaries. Teeth on the jaws ; vomer, pterygoids, pala¬ 
tines, and large double branches of the mandible, mostly in rows 
of conical teeth, with small tessclated patches behind ; on the pha- 
ryngeals the teeth are cardlforni, and rough granular patches exist 
on the internal face of the operculum, a singular piece of structure 
which lyi. Valenciennes regards as the rudiment of an accessory bran- 
chia. The tongue is edentate, thick and fleshy. Large gill-openings. 
Branchiostegals eleven to twelve ; broad and flat. Scales of the 
body thick, butnot osseous. Caudal coming farther forward on the 
upper edge of the tail than below; ventrals median ; dorsal long; 
anal small. Stomach caecal, with a large pyloric valve. No pan¬ 
creatic caeca ; a very large air-bladder, forking anteriorly, and 
communicating with the oesophagus; cellular within, in the upper 
and lateral parts, but not below. Ova droppiog into the cavity of 
the abdomen. Fresh waters of America. Ten species. 


Endo-skeleton in some osseous, in some cartilaginous, in some 
partly osseous partly cartilaginous; exo-skeleton ganoid. Fins 
usually with the first ray a strong spine. A swim-bladder and 
air-duct. Numerous valves in the arterial trunk. No decussation 
of the optic nerves. Free gills and opercula, and abdominal ventral 
fins. 

Family I.—LEPIDOSTEID^E. 

Lcpfrfoateiw?, Aliill. Upper jaw composed of several pieces; the 
vomer divided in two by a median cleft; the basisphenoid is con¬ 
fluent with the basioccipital ; the nasal bone dentiferous; the 
mandible composed of as many pieces as in Reptiles; the ver- 
tehrai articulated by ball and socket; the olfactory organ, situ¬ 
ated at the extremity of the greatly elongated jaw, contains the 
ordinary nasal folds which are arranged simply; a respiratory 
opercular gill is present as well as a pseudobranchia, but no 
blowing hole. The gills on the four arches have the perfect bi¬ 
foliate structure, and behind the last arch and the hyoid bone there 
exists, as usual, a fissure. Branchiostegals three, the membrane 
passing from side to side like a mantle, and undivided. Anterior 
edge of all the fins protected by two rows of spinous scales. Fin- 
rays all articulated ; caudal fin abruptly truncate, its rays inserted 
partly at the extremity of the vertebral column, partly beneath it. 
Stomach not caecal; several pancreatic c.Tca; no spiral valve in 
the intestine; swim-bladder cellular, containing trabcculoi carnecn 
between the cell divisions, and opening by a long slit into the up¬ 
per wall of the throat. 

Genus I. Lepidosteus, Lacep. An elongated snout varying 
ill breadth in different species, formed of the premaxillaries, niax- 
illaries, palatines, nasal, and vomer ; mandible equal to it in length ; 
both covered on their surfaces with raduliform teeth and bordered 
by a row of long pointed ones. Ten species, American. 

Family H.—POLYPTEUIDyE. 

Pohjpterinif ^liill. The upper jaw is not divided into pieces, the 


Family IV.—STURIONIOiE. 

SturioneSf Sturioniens ou ChondropterygienSf abranchies UbreSf Cuv. 
Ckondrosteif IliliilL; Accipenserini^ Aliill.; Accipenseridee^ Bonap. 
Skeleton partly cartilaginous, vertebral column a soft chorda in¬ 
stead of vertebrsc. 

Genus 1. Accipenser, Linn. Form squaloid. Bmlj^ore or 
less protected by rows of bony shields. Head cuir^jed.^^louth 
beneath the snout, small and toothless. The premaxi ^j^fcs fy m the 
anterior inferior border of the upper jaw; the maxJ®i||Rl^a small 
oblong plate articulated to the outer process of the^r^axillary, 
and by the whole of its inner posterior side to the palatine bone. 
The mandible consists principally of a single bony limb, which is 
joined to its fellow at the symphysis, and its joint is formed by 
a trochlear cartilage attached to the pterygoid process of the pala¬ 
tine. The mouth thus formed is more protractile than that of the 
Sharks. Rostral barbels on the ventral aspect. Labyrinth in form 
and position resembling that of the osseous fishes. No vestige of an 
external auditory opening. An aperture behind the temples con¬ 
ducts merely to the gills. Dorsal and anal opposite, behind the 
ventrals; caudal encircling the extremity of the spinal column, 
the upper lobe the principal one, a smaller and shorter one be¬ 
neath. Spiral intestinal valve, and conglomerated pancreas as in 
the Sharks ; a very large swim-bladder communicating with the 
oesophagus by a large bole. 

Genus 11. Polyodon, Lacep. Spatulariay Shaw. Planirostra. 
Scaphirhynchur. Technically distinguished from Accipenser by the 
naked skin destitute of bony shields ; recognisable at once by the 
enormous leaf-like expansion of the snout. In general form Stur¬ 
geons, but the gill-openings are larger, and the membranous tip of 
the gill-flap reaches the middle of the body. Mouth very wide, with 
a multitude of little teeth. A gelatinous chord in the spine like 
that of the Lamprey. A spiral intestinal valve; pancreas par¬ 
tially divided into ca'oa; an air-bladder. Miillcr says that the 
opercula are absent in Polyodon. {Osteol. der Myxin.) 
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SIRENOIDS. 

1"wo distinct species nf tliis order, family, and genus are 
known ; one an inhabitant of the Uiver Amazon, whose 
structure has not been so fully investigated, and the L, un^ 
nectans from the Gambia, which has been minutely dis¬ 
sected by several of the first comparative anatomists of the 
day, and been the subject of much scientific controversy as 
to its station in the animal scale, whether it ought to be 
ranked with the reptiles or fishes. Professor Owen from 
the first advocated its ichthyic constitution, and BischofF 
maintained its reptilian character; but Owen’s reasoning 
appears to us to be perfectly conclusive. In a preceding 
page we have briefly noticed the habits of the Siluroid 
Hassars {CalVtchthifs) in taking slielter in the muddy bot¬ 
toms of marshes, and when these dry u]i, digging burrows 
for themselves to a considerable ilepth. They can live long 
out of the water and make overland journeys in quest of it; 
but if we understand the accounts given by travellers, they 
can, in the event of being cut off from water, jiass the dry 
season in an inactive state in their burrows, from whence 
they are dug out by the natives, who use them for food. 
Some moisture will, do\ibtles.s, always remain about them in 
their subterranean abodes, hut still their condition until the 
rains commence must be analogous to the hybernation of 
animals in higher latitudes; they enjoy but a torpid kind 
of existence, and use no exhausting muscular exertion until 
the refreshing water flowing in recalls them to an active 
employment of all the organs tlicy ]30ssess as fishes. The 
conditions of existence of the Lepidosiren annecfatis must, 
as far as regards external circumstances, be similar during 
the dry season, though that internal organization which ena¬ 
bles it to ])ass much of its life out of water is of a very dif¬ 
ferent kind. This fish inliabits the Gambia, which in the 
rainy season floods extensive tracts of country. On the 
waters retreating after the rains have ceased to fall, the 
Lepidosirens that are left behind burrow into the mud, 
which a tropical sun soon converts into a hard cake. An 
aperture is left, however, that admits air, and they remain in 
their chamber, torpid and clothed in a thick secretion of 
mucus, until the water again overflowing the muddy lands, 
releases them to the enjoyment of the swimming powers, 
which they employ in search of food to allay the cravings 
of a keen appetite. They have been brought to this coun¬ 
try imbedded in clay round the roots of plants imported 
from the Gambia, and their presence only became known 
after the plants were jdaced in the stove and well watered. 
It is by a modification of the air-bladder rendering it ana¬ 
logous in function to the lungs of an Amphibian, and also 
by a peculiarity in the gills, that the Lepidosiren is adapted 
to the alternate conditions of an active tadpole-like fish, 
and an air-breathing dweller on the dry land. Asa general 
rule, all fishes more highly organized than the Dermopteri 
have, in their embryonic stage, five branchial arches and 
five branchial arteries. In osseous fishes the anterior or 
hyoid arterial arch developes cither a gill of a single layer 
only, or a rudimentary gill consisting of a network of ves¬ 
sels, or both, or neither. The normal number of branchiae, 
with double pectinated lamellae in osseous fishes is four ;— 
most of the Labroids, the genera Cottus^ Scorpeena^ Sehas- 
tes, Apistes^ Zeus^ Cheirottcctes, Gobiesox^ Lepadogaster^ 
and Poli/pterus have three bilamellated or hiscrial gills and 
one uniserial one; Lophius, Batrachus^ and tlie Ggmno- 
donts have three biserial gills; and ]SJahha>a and Lepidosiren 
have two biserial gills and one uniscrial gill. Two of the 
arterial arches, which in other fishes supjily a pair of bran¬ 
chiae, remain undivided in Lepidosiren, and in their primitive 
condition of vascular lioops, which end directly (in a man¬ 
ner analogous to the ductus arte^'iosus of young mammals) 
in arterial trunks going to tlie air-bladders, and ramified 
over their cellular surface. While passing through the 
ultimate twigs of these arteries, the blood is sufficiently oxy¬ 


genized to sustain life during the dry season, supplies of Classifica- 
air being introduced into the air-bladders by a trachea whose 
a'sophageal orifice is kc])t open by a laryngeal cartilage. Sirenoids. 
IMr Owen sums uji in the following words the particulars 
of structure which induced him to consider the Lepidosiren 
to be a fish :—‘‘ It may be jiresumed,” he says, that its ge¬ 
latinous chorda dorsalis, its vertebral inferior transverse 
proce.sses (parapophyses), the normal attachment of the sca¬ 
pula to the occiput, the branchiostegal covering of the per¬ 
manent gills, the opercular bones, the absence of a pancreas, 
the presence of a spiral intestinal valve, the relative position 
of the anus, the extra-oral nasal sacs, the scaly integuments, 
the mucous tubes and pores on the head, the ‘ lateral line,’ 
and, in short, the totality of the organization of the Lepi¬ 
dosiren, will be deemed fully to prove its true ichthyic na¬ 
ture.” This ]3assage gives, in fewer words than we could 
have employed, tlie reasons for introducing the order of 
Sirenoids into our table of the class of fishes. In a discus¬ 
sion w’hicli took place at a meeting of the British Associa¬ 
tion soon after the iniblication of Mr Owen’s paper on the 
Lepidosiren in the Transactions of the IJnnean Socictg^ 
the debate turned much on the presence of a posterior nasal 
orifice in the cavity of the mouth, but the Lepidosiren has 
an elongated nasal sac, with the biserial pituitary folds usual 
in fishes, and two apertures, neither of which communicate 
with the mouth ; and Ow en attributes to the position of the 
nasal sac in the under part of the thick lip the mistake of 
those naturalists who affirmed tliat the posterior opening 
was within the mouth. We have in a preceding page men¬ 
tioned an instance in the Si/nbranchid(e of tlie posterior 
nasal opening being as much on the interior side of the 
lip as in Lepidosiren. Though the liomnlogy of the air- 
bladder of Lepidosiren with the lungs of Batrachia is un¬ 
deniable, and by a legitimate train of reasoning, the air- 
bladders of other fishes are also proved to be homologous 
with the lungs of the higher ckisses of vertebrals, there is 
no ground, Mr Owen remarks, for asserting that the air- 
bladders of fishes in general perform the functions of a lung. 

Such oxygenation of the blood as a fish requires is effected 
through the agency of gills, though the relationship of these 
organs to the tracliea^ and lungs of the higher vertebrals is 
one of analogy merely. The branchiae of fislies are, how ¬ 
ever, homologous witli the persistent or deciduous bran- 
chicC of Batrachia^ and with similar organs in embryos. 

In Lepidosiren the o]>tic nerves do not cross each other, 
agreeing in this resjiect with the same parts in Poh/pterus^ 
the Sturgeons, and the Plagiostomes. In ordinary osseous 
fishes the nerves cross, but without an intermixture of ner¬ 
vous fibrils. 


Order IX.-—PBOTOPTERI, Owen. 

Sirenoidei, MuU. Endo-skeleton partly osseous, partly cartilagi¬ 
nous; exo-skeleton as cycloid scales. Pectorals and ventrals as 
flexible filaments. Gills filamentary, free. No pancreas; swim- 
bladder as a double lung with an air-duct; intestine with a spiral 
valve. 

Family I.—SlRENlDyE. 

Sirenoidei^ Miill. General form resembling that of an Ophidium^ 
with a more tadpole-like tail. Pectorals and abdominal ventrals 
single, slender, tapering barbels, supported internally by a soft 
cartilaginous ray. Gills operculated. 

Genus I. Lepidosiren. (Profopfcr«5, Owen.) Two species, L. 
cinn€ct<inSf Gambia; Ij.^^ ctrcidoxci^ Amazon. 

Order X.—HOLOCEPHALI. 

Endo-skeleton cartilaginous; exo-skeleton as placoid granules, 
Most of the fins with a strong spine for the first ray. Ventrals ab¬ 
dominal. Gills laminated, attached by their margins; a single 
external gill-aperture. No swim-bladder; intestine with spiral 
valve. Copula gandent. 

Family L— 

Chimairoidei. Interiorly five gill-apertures which communicate 
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Classifica- 'vith a single common passage, having only one external opening. 

tion— Rudimentary operculum concealed by the skin. Upper jaw repre- 
Chondrop-.sented hy the vomer, the paUtines, and tyrapanals, rudimentary 
terygians. on the sides of the snout. Hard bony plates supply the place of 
y teeth on the jaws, four above, two below. Snout projecting, with 
regular rows of pores; a fleshy club-shaped process with spiny 
point between the eyes. First dorsal armed hy a strong spine 
placed over the pectorals. Claspers of the males trifid ; eggs large, 
leathery, with flat velvety borders. 

Genus 1. Chimjeka, Cuv. Snout conical. Dorsals contiguous, 
the second reaching to the point of the filamentous tail; caudal 
like that of the Sharks under the end of the tail. 

Genus II. Callorhynciius, Gronov. Snout ending in a fleshy 
hatchet-shaped appendage. Second dorsal commencing over the 
ventrals, and ending oppo.site the beginning of the caudal. 

CHONDROPTERYGIANS, 

Or Cartilaginotis fishes, are called by Cuvier the secoiul 
series of the class, and he considers tliem tn be neither in¬ 
ferior nor superior to the Osseous fishes forming the bulk of 
the first series, for many of the genera come near the Rep¬ 
tiles in the structure of tlie acoustic organ, and in the geni¬ 
tal apparatus, tvhilst others have so simple an organization, 
and such imperfect skeletons, that they can scarcely be 
classed with confidence as vertebrals. He therelbre looks 
\ipon them as a ])arallel series to the ordinary fishes analo¬ 
gous to the relationship that exists between the Marsupials 
and the ordinary IMammals. It is right to observe, how¬ 
ever, that the very low organization of some Chondroptery- 
gians here alluded to has reference to the Cychstonn 
placed at the commencement of onr table, and their exclu¬ 
sion, leaving only the Sturgeons, Sharks, and Rays, pre¬ 
sents the organization of' the Chondropterygians, as of a 
higher and more equable general cliaractcr, by which 
strength is added to Cuvier’s reasoning. Yet tlierc are 
many embryonic characters persistent in the Cliondroj)tery- 
gians of which the cartilaginous and confluent vertebra?, as 
departing most from the indurated endo-skelcton of the high¬ 
est and newest vertebrals, is the most striking. We have 
already observed that many of the characters assumed by 
tlie embryos of existing fishes in the progress of their de¬ 
velopment were the permanent condition of the fossil fishes 
found in the oldest fish-bearing strata, and (as will be more 
fully exjdained in the article on Fossil IciiTnYOLOGY, 
which follows) the researches of Agassiz have sliown that 
as we ascend from the older tn the newer deposits there 
is a progressive predominance of the cndo-skeleton over the 
exo-skeleton, so that the Placoids of that author, or the 
Plagiostomous Chondropterygians are few in number in the 
present day compared to the osseous fishes, and the Gan¬ 
oids with their heavy armour arc mueli more sparingly rcj)re- 
sented still. During tlie clialk epoch both Ganoids and 
Placoids were in much greater numbers, and they arc the 
only members of the class of fishes which have been found 
in tlie dejiosits below the elialk. Mr Owen has some most 
instructive sentences bearing on this ])oint in his remarks 
on the ge7i€sis of Jins, The development of fins, he ob¬ 
serves, is at first restricted to the region of the head, as in 
most of tlie ancient Cephalaspid fishes— Pterichlhys and 
Pawphractus for instance—in which the ccplialic fins ])ro- 
ject from the opercular region before tlie nuchal plates, and 
there is no trace of true jiectoral, ventral, or of vertical fins. 
Ill existing fishes the only thing analogous to these cepha¬ 
lic fins is the envelojuncnt of tlie sides of the skull in the 
Kays by the fore corners of the pectorals, or in Cephahp- 
tera and Ceraloptera, by wliat IMiiller calls “ cephalic fins,” 
but wliich he considers to be merely detachments of the 
pectorals, though connected with them only Iiy integument, 
and not hy a continuous succession of fin-rays. In others 
of the ancient fossil genera there are two closely approxi¬ 
mated dorsals and bio anal fins, and both are situated near 
tlie end of the tail, which runs into the upper lobe of an un- 


symmetrical caudal fin. Now, in the embryos of existing Claesifica- 
nsseous fishes these vertical fins arc developed from a single tion— 
continuous fold of integument, which is extended round t|)e 
point of the tail from tlic dorsal to the ventral surface ; a 
condition which may be observed in the tadpoles of Ba- 
trachians, and which is jiersistent in the Eel and Lepidosi- 
ren. The growth of this fold is progressive at certain parts, 
and cliecked at others; and in jdaces where development is 
active, the supjiorting dermal rays make their appearance, 
and the rranstbrmation into dorsal, caudal, and anal fins is 
thus effected. At first the caudal fin is unequally lobed, 
and the terminal vertebrae extend into the upper and longer 
lobe ; the dorsals and anals arc also at first closely approxi¬ 
mated to each other and to the candid fin. M. Agassiz has 
shown that all these embryonic characters were retained in 
many of the extinct fishes of the old red sandstone ; and the 
caudal fin did not pass the heterocercal stage in any fish 
until after the Jurassic or oolitic epoch. The heterocercal 
caudals are the predominating and almost exclusive form 
in the existing Sturgeons, Sharks, and Rays, and in most 
of these one, or both dorsals when there are two, are situ¬ 
ated upon the tail, and not rarely near its extremity. The 
cutaneous seams without rays and other embryonic condi¬ 
tions are also common, as may be learnt by consulting the 
generic characters in the table. 

Cuvier observes that tlie parts of the skeleton of the 
Selachians (under whicli epithet he comprehends the 
Sharks and Bays) do not assume the fibrous structure of 
bone ; their interior remaining always cartilaginous, and 
the induration of their exterior proceeding from the de¬ 
position of the earthy matter in a granular state, whence 
their cliaracteristic dotted surfiice. It is on this account he 
infers tliat their cairaria are not divided by sutures, but are 
composed of a single shell, modelled, however, in other 
respects after the general jilan of an ordinary fish-skull; so 
that we can distinguish tlie same regions, similar depressions 
and eminences, and the same lioles. He gives an analysis 
of the vertebral cartilage of Sehiche inaxirmcs^ whicli shows 
that water alone forms ninety percent, of the mass, while 
nearly seven are oil and other animal matters, and little 
more than tliree of earthy salts. 

Owen selects Sfpialina (the Monk-fish), an intermediate 
form between the Sharks and Rays, as a good typical ex¬ 
ample of the characters of the skull of a Plagiostome. The 
cranial end of the “ chorda dorsalis” and its capsule are con¬ 
verted into firm granular cartilage, which, extending for¬ 
wards from a prominent median basal-ridge, and also ex- 
])anding laterally, constitutes the oblong flattened plate or 
base of the craninni. Two convex condyles are formed on 
the posterior margin of this “ occijiito-sphenoidal ” ])late for 
articulation with the end of tlie s])ine. Two notches on tlie 
side of the basal cartilage define a prominence representing 
the sphenoidal arch, whicli sends oft* a riidimental ptery¬ 
goid ; and further forward tlierc is an expansion and groove 
forming tlie point of suspension of the palato-maxillary 
arch. Then the cartilage suddenly contracts, and is con¬ 
tinued forwards to form the vomerine anterior base of the 
cranial cavity. The walls of this cavity are as firm and 
granular as the base, excejit at the antero-superior end 
which is closed by membrane only. The foramen magnum 
posteriorly gives passage to the sjiinal chord, and there are 
perforations for the exit of the cerebral nerves. 

The cranial cavity is of larger size than the brain, and 
communicates only by nervous and vascular foramina with 
the acoustic labyrinth, which is buried in the side of the 
cartilage. In the Chimarfc, this insulation of the ear- 
capsules, denoting a liigh grade of development, is much 
less complete. The jiarts of the cranial cartilage, corre¬ 
sponding to the separate bones of the skull of an osseous 
fish, may be recognised by the foramina through which the 
several pairs of nerves pass ; but the exterior of the skull 
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Classifica- is variously and singularly modified in the different Plagio- 
tion stonious genera. 

^ondrop- appended arches of the cranium there is a similar 

eryg a. cartilage. A single strong suspensory pedicel 

articulated to the lateral posterior or mastoid process gives 
attachment to the hyoid arch by a close joint, and to the 
mandibular arches by two ligaments. The maxillary arch 
is suspended by a ligament passing from its ascending pala¬ 
tal process to a notch between the vomerine and the an¬ 
terior siij)racranial cartilage. From this point the upper 
jaw is continued in one direction forwards and inwards, 
completing the arch by a ligamentous symphysis with its 
fellow ; and in the opposite direction to coalesce with the 
outer side of the tympanic pedicel, and form the more im¬ 
mediate articulation for the lower jaw or mandibular arch. 
Each half of the mandible consists of a single cartilage, the 
two being united together at the symphyses by ligament. 
Two slender labial cartilages are tlcveloped on each side 
of the maxillary, and one on each side of the mandibular 
arch. (The parts described in tliis paragraph, with the teeth 
which they support, are the “ Shark’s jaws^^ usually brought 
home by seamen.) 

Four or five short cartilaginous rays, in SquatIna, diverge 
from the posterior margin of tlie tympanic j^edicle, and sup¬ 
port a membrane answering to the ojiercular flap of osseous 
fishes; these rays are the skeleton of tlie diverging appen¬ 
dage of tlic tympano-mandibular arch. The liyoid arcli in 
the Sqiiatina, as in most other Plagiostomes, consists of 
two strong lateral cerato-hyoids, and a median flattened 
basi-liyoid. Short cartilaginous rays extend from the back 
part of the cerato-hyoid to support the membranous wall of 
tlie branchial sac ; these are the honiologues of the bran- 
chiostegal rays of osseous fishes. 

The Cestracioji is not so far advanced in cranial develop¬ 
ment as the Squatina, and tlie cartilaginous basioccipital 
has a hollow conical articulation with the end of the spine ; 
but the Skates and Rays have the skull moveably articu¬ 
lated by two condyles and an intervening space, as in Squa- 
tina and Zi/geena, Tlie skull of the Rays is flat and broad ; 
the upper wall membranous to a greater or less extent, ex¬ 
cept in Narclne^ where it is closed by cartilage. Tlie an¬ 
terior or vomerine part forms a long pyramidal rostrum, to 
which are articulated cartilages connecting its extremities 
with the radial nr anterior angles of the pectoral fin, or 
largely expanded liand ; in the space between the pectorals 
and skull tlie Torpedidee carry tlieir electric batteries. The 
tympanic pedicels are short and thick ; the maxillary and 
mandibular arches long and wide, stretching across tlie un¬ 
der part of the liead. 

Tlie capsules of the organs of sense are all cartilaginous ; 
that of the ear is involved, as we liave said above, in the 
lateral walls of the cranium ; tliat of the eye is articulated 
by a cartilaginous pedicel witli the orbit; and the olfactory 
sacs are covered by vaults of tlie nasal processes. The long 
lateral processes supporting the eye-balls of the “ Ilammer- 
headed Sharks” have already been alluded to. In Mylio- 
hates and Rhinoptera a cartilage is attached to tlie pro¬ 
longed anterior angle of the pectoral fin, connecting it with 
the internasal cartilage, anti supporting a number of branched 
and jointed cartilaginous rays. A like series of rays on the 
other side of the head meet these before tlie skull on the 
median line, and form what Miiller terms, as we have said 
in a preceding page, “ cranial fins but Owen considers 
them to be merely dismemberments of the pectoral fins, 
and tliinks that the real cranial fins are tlie opercular and 
branchiostegal appendages of the tympanic and hyoidean 
arclies. 

In tracing the progressive rise of organization of tlie 
spinal column in the Cartilaginous fishes, Owen commences 
witli tlie Myxinoid fislies, whose sjfine is a gelatinous chorda 
witli fibrous investments. The separation of tlie upper 


layers of tlie fibro-memhranons sheath forms a neural canal, Classifica- 
and a hfemal canal is produced below in like manner. In tion— 

the Sturgeon there is a continuous central gelatinous chorda, Chondrop- 
biit tlie inner layer of tlie fibrous investment assumes the 
texture of tough liyaline cartilage, while distinct, firm, and 
ojiaqiie cartilages are developed in the outer layer. Above 
the coalesced centra these cartilages have a similar arrange¬ 
ment to the homologous parts of osseous fishes; a neural 
canal is formed by two cartilaginous neurapnjihyses, eacli in 
the young fish formed of two superiraposetl jiieces, and the 
arcli is crowned by a single short neural spine. There is a 
short tliick parajiopliysis on each side, with their bases ex¬ 
panding below to form a licEmal canal in the tail, by their 
union beneatli tlic centrum. They include a small inter- 
haemal cartilage on each side, and towards the end of the 
tail, haemal cartilaginous spines are developed. Short pleura- 
pophyses or ribs are articulated to the ends of the parapo- 
physcs. A beautiful progression, in the development of the 
spinal column and of the proper vertebral structure, is traced 
out by Muller in liis Anatomie der Mijxinoiden^ and re¬ 
ferred to by Owen, from whom wc quote. In the Basking 
Shark (^Selache') the vertebral centra are formed of hollow 
cones, meeting at their apices in the interior, and having 
their cnj)s filled witli the remains of the gelatinous chorda. 

Tills semi-fluid, slightly compressible, and very elastic, gives 
flexibility to the spine, wliile it sustains the shocks of violent 
inflexions. Strength and lightness are imparted to tlie 
centra by concentric plates of bone, crossed by others radi¬ 
ating like the spnkes of a wheel from the apices of the cones. 

Tlic highest stage of vertebral development occurs among 
Galei and other Nyctitantes or Sharks, wliich have a nicti¬ 
tating eyelid. In them the external surfaces of the centra, 
and their internal cones, are covered by a smooth osseous 
crust. A few Sharks only, as Carcharias^ HeptanckuSy and 
AlopiaSj have the ribs connected to the centrum at tlie base 
of tlie parapophyses ; in most they are attached, as in the 
Sturgeon, to the ends of these processes. 

The gills of the Plagiostomi do not present the pecti¬ 
nated arrangement of slender tapering ]>rocesses in a double 
row, like the osseous fishes, but consist of folds of membrane 
on plane surfaces. A psendobranchia coexists witli a hyoid 
uniserial gill in most Plagiostomes, and in those whicli have 
spont-holes it is develojied on the anterior wall of these out¬ 
lets from the branchial cavity. The Plagiostomes have tsvo 
or more transverse rows of semilunar valves in the biilbus 
arteriosus, or beginning of the arterial system; Galeus has 
two rows of three valves; Sphyrnay Mustelus^ Acanlhiasy 
Alopicts^ LamnUy Rhittohutes^ Torpedo, and Accipenser 
have three rows of valves; IlexanthiiSy HeptanchuSy Cen- 
trophorus, and Trygon have four rows of valves; Scymnus^ 

Squatina, Myliohatesy and Raia halis^ or the common Bine 
Skate, liavc five rows. Ceplialoptera has a very large 
bulbils arteriosus, and presents internally three longitudinal 
angular ridges, at the sides of wlilch are small valves dis¬ 
posed in pairs, and in four or five rows; besides these there 
are three larger valves at tlie beginning, and tliree at the 
end of the bulb. Tlie optic nerves of the Plagiostomes arc 
connected by a commissure, but do not tlecussate as in the 
osseous fishes. And in this order the plexus of arteries, 
termed a vasoganglion, whicli lies between the layers of 
tlie choroid coat of the eye of most osseous fislies, does not 
exist. Miiller found that generally wlien a fish possessed 
pseiidobranchiae, it had also tlie optic vasoganglia; but the 
Plagiostomes, Sturgeon, and Lepidosiren are exceptions, 
liaving tlie jisenclohrancliiae, but wanting the vasoganglia. 
MormyruSy Cobitis, Silurusy Pi?nelodiiSy Synodoriy Mureenay 
and some other genera of the serpentiforni apodals, have 
neither the pseudobranchiae nor the vasoganglia, but in 
most osseous fishes in which they have been sought for 
they Iiavc been found existing together. 

The only other parts of structure of the Plagiostomes that 
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Olassifica- we tliink it necessary to mention in the summary that our 
tion— restricted limits compel us to resort to, are the organs of re- 
Sharks. production. In these fishes the secreting organs, or melts, 
are of compact oval or oblong form, and their efferent 
tubes communicate with the ureters, and terminate upon a 
rudimental organ in the cloaca. The claspers are present 
in the ChimcBridcB as well as Plagiostomi^ as appendages to 
the posterior edges of the anal fins, and have a fissure to¬ 
wards their ends, leading to a blind subcutaneous sac, which 
is well lubricated with mucus. In the Rays a glandular 
body adds its secretions to this mucus. The ovaria are 
smaller than those of osseous fishes, and the ova comj)ara- 
tively few in number. Some of the genera are viviparous, 
others ovo-viviparous, and others again merely oviparous. 

SHARKS. 

The ScYLLiiDyE or Dog-fishes, have the anal fin situated 
either before or beneath or behind the second dorsal, and are 
mostly spotted or coloured with lively tints. Their French 
names are Roiisetteox Eocher* The typical genus SegUium 
has two representatives on the British coasts. Sc. catncula 
and Sc. catuhiSy both very common, and constantly taken by 
the fishers with bait at all the fishing stations round the 
coast, but more plentiful among the Orkney Islands than 
elsewhere. They are scarcely ever brought to market, but 
the fishermen do not disdain to eat them. Their flesh is 
remarkably white, but a little fibrous and dry. In the 
Orkneys they are skinned, split up, cleaned, aud then 
spread out on the rocks to dry for home consumption. The 
skins are used for smoothing down cabinet work. There 
is no reason why the fins of these and other Sharks, so ex¬ 
tensively used in China for making gelatine soups, should 
not be applied to the same purpose in this country, or dried 
for exportation to the East. Both the British species 
exist in the Mediterranean also. Six different species fre¬ 
quent the seas that wadi the Cape of Good Hone, and there 
are at least two on the coasts of Japan and China. The 
only described species of Pristiurus is a IVIediterranean one, 
but individuals sometimes stray northwards to the British 
Channel; and one procured by Mr Couch, at Polperro in 
Cornwall, is figured by Mr Yarrell under the appellation of 
the “ Black-mouthed Dog-fish.” It is known at Madeira 
as the ‘‘ Leitao de ]\Iar,” but is considered to be extremely 
rare. The handsome Hemiset/Uia are Australian, and the 
Chiloscyllia belong to the Indian Archipelago and Poly¬ 
nesia. The curious bearded Crossorhtjmis frequents the 
seas of Japan as well as those of Australia, where it was 
first discovered, having thus a range extending over many 
}iarallels of latitude. Ginghjmostoma has a representative 
in the Indian Ocean and Red Sea, and another on the coast 
of Cayenne, and Stegostoma belongs wholly to the Eastern 
seas. Stegostoma fasciata is one of the most beautiful of 
the order, and has been observed of the length of fourteen 
or fifteen feet, with a large and blunt head, and tapering 
body. A few years ago one of them followed for several 
hours a Liverpool East Indianian off Madagascar. It was 
elegantly transversely banded with alternate whitish and 
dark brown or blackish fasciae; and was further variegated 
by ocellated spots or rings on various parts of its body, 
which seemed to be about fourteen feet long. Its head ap¬ 
peared to be four and a half feet across, Imt the thickest 
part of its body did not seem more than two feet in diameter. 
It was accompanied by several Pilot-fish, which often swam 
before and returned towards it. Several attempts were 
made to catch it with large baits of fresh meat, but it never 
ventured to seize one of them. The lower jaw was dis¬ 
tinctly visible whenever it opened its mouth, into which the 
accompanying fishes seemed to the spectators to enter and 
to leave at ])leasure. The ScyUadcB generally have the 
parts about the nose and mouth more divided into cutaneous 
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lobes and barbels, evidently as organs of touch, and in Classifica- 
harmony with their habits as Ground Sharks. For they hon— 
require some guide to keep them from grazing against the 
bottom in their rapid pursuit of their prey. 

Under the appellation of true Sqtiali {Sgiiales propre- 
meat dits\ Cuvier comprehended all the remaining Sharks 
exce]5t Zygeena and Sqiuitina^ which lie characterized as 
distinct genera. His genus Squatus^ therefore, included the 
CarcharidcCy GaleideB, Lamnidce^ AlopeciidcB, Rhmodontidee, 
and ScymnidcB of Muller. In Mr Owen’s table, the Spina- 
cidcB, Lamnidce^ Alopecndce^ and ScymnidcB are separated 
from the Squall of Cuvier, and the remainder of that group 
are denominated, after Muller, which are chiefly, 

therefore, Carcharidcc and Galcklce. The presence of a nic¬ 
titating membrane to the eye is accompanied with a greater 
induration of the skeleton. This membrane, as it exists in 
Galeus, is superadded to a well developed circular palpebral 
fold of the skin. A superficial membrane or conjunctiva is 
reflected from the circular eyelid over the third eyelid, wliich 
is placed on the nasal side of the orbit. The third or nicti¬ 
tating eyelid is raised, and the upjier part of the circular one 
depressed at the same time by muscular action when the 
fish wishes to close the eye. In our arrangement of the ge¬ 
nera, we have generally (bllowed the Plagiostomen of Muller 
and Henle, whose generic characters we have abridged, 
not having access at jiresent to Muller’s later works. 

The Carciiarid^ are armed with teeth which, by their 
arrangement in a linear series, make a sharp saw, each tooth 
in the majority of species being also serrated on the edge. 

The common form of the upper teeth is that of the tip of a 
lancet, frequently oblique, one shoulder of the lancet being 
more curved than the other. The teeth of the lower jaw 
are either similar to the upper ones, or have narrower cusps, 
according to the species. Each jaw supports several rows 
of teeth, the anterior row on the edge of the jaw being 
erected for use, and the posterior ones lying flat in the hollow 
of the cartilage, and coming forward in succession as they 
are required by the decay and loss of the front ones. No 
animal jiossesses a more perfect incisorial apparatus than 
these massive but powerfully active tyrants of the deep. 

They have been known to divide the body of a man in two 
at one bite, as if by the sweep of a sword, and we once had 
an opportunity of observing how clean a cut a Shark’s jaws 
were capable of making. A piece of salt-beef weighing 
about 14 lbs. was hanging over a ship’s stern, suspended by 
a strong cord in a net of sinnet. Sinnet is the sea term for 
a flat plait of ro])e yarns, more pliable btit equally strong with 
rope containing the same quantity of material, and, from its 
looseness of texture, capable of stretching more, and less 
easily cut. In this instance, the sinnet forming the meshes 
of the net was of the wideness of two fingers’ breadth. The 
beef just dipped below the surface of the water or rose above 
it, as the ship’s stern rose and fell with the gentle swell of a 
tropical sea. Suddenly a Shark came up from tlie deep, and 
before the spectators could raise the beef on which a hungry 
party hoped to make a dinner, the monster turned his mouth 
gently upwards, and, w'ithoiit |ihinge or struggle, carried off 
the beef and half the net to the depths into which lie imme¬ 
diately descended. The sinnet was cut evenly across as if 
with a razor. Had it been torn by the mere weight of the 
fish, the rojje yarns wmuld have hung out of unequal lengths, 
and the seamen considered that on exposure to a simple 
strain, the rope by which the net was suspended would have 
broken long before the net itself gave way. A Shark killed 
near Marseilles, is alleged to have had the entire body of a 
man and several fish in its stomach ; and one captured off 
Santa Margaretta is said to have contained the carcass of a 
horse. Its weight w^as 1500 pounds. The cartilaginous 
jaws of Sharks slirink at least a third in drying, and cannot, 
as they lose their moisture, be kept at full stretch without 
tearing, yet specimens are not very rare in museums which 
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Classifica- niay be slipt over a stout man easily. The widest jaws 
usually met with are those of Carcharias, Oxt/rhina^ Selache^ 
and Odon/aspis. 

Of the Galeid.®, or Topes and Hounds, we have two Bri- 
tlsh examples, one the Galeiis canis^ named by the fisher¬ 
men of diferent localities ‘‘ Henny-dog” and ‘‘i\iillcr’s Dog,” 
but more generally the “Tope,” an appellation which Artedi 
says is Cornish. Galeocerdo arcticus is a northern species 
that frequents the seas of Feroe, Iceland, and Norway ; an¬ 
other species of the same genus inhabits the Indian Ocean. 
The Mustelus Icevis, or vulgaris of Muller and Henle, is fre¬ 
quent enough on the British coast. Its flat pavement-like 
teeth indicate crustaceans as its chief food, which they are 
adapted for crushing. It gives less trouble to the fishermen 
than the other Ground Sharks, which are constantly taking 
his bait or driving away the fishes he is desirous of catching. 
Its rich diet imjwoves the quality of its flesh, which is con¬ 
sidered in the Orkneys to be more delicate Uian that of the 
Sea-dogs or ScglUi. 

LamxiDa^:. Of this family the Lamna cornuhica,, so well 
known on the southern coast of England, and the only mem¬ 
ber of its own genus, is an example. It is, from its size and its 
dentition, the most formidable of the Sharks of common oc¬ 
currence in tlie English Channel. One catight in 1834, off 
the coast of Caithness, and now in the College Museum of 
Edinburgh, measured eight and a half feet in length and 
four feet eight inches in circumference. Its teeth are 
upwards of an inch in length, flatly compressed, thin-edged, 
but not serrated; in outline each tooth is triangular, and 
the older teeth.have one tootlilet sometimes at the base on 
each side. In the upper jaw, the tooth which follows the 
first two is smaller than them or than the one which succeeds 
it. In Oxgrhiua the teeth near the symphysis are long and 
strong, like spike-nails, tapering to a point and slightly 
curved; anteriorly they are flat, and posteriorly convex. 
They are the most formidable-looking teeth that any of the 
existing Sharks possess, but are calculated rather for holding 
and tearing their victims than for sawing or cutting. Selache 
maxhna is a northern species that frequents the Greenland 
and Spitzbergen seas, and descends in the summer to the 
coasts of New Jersey on the American side, and to the 
British Channel on the European side of the Atlantic. The 
teeth are comparatively small, and the habits of the fish, as 
far as known, are not remarkable for rapacity. In the 
numerous instances in which it has been captured on the 
coast of Scotland, nothing has ever been found in its stomach 
but fragments of sea-weed. It attains a large size, growing 
to thirty-six feet or more, but it is indolent and not very 
sensible to slight wounds. It is often seen lying on the 
surface of the water with its dorsal fin raised in the air, 
ivhence it has obtained the names of Sail-fish, Sun-fish, and 
Basking Shark. While thus reposing, it may be easily 
approached by a boat and harpooned. It enters the bays 
on the northern shores of Great Britain in the months of 
June and July, sometimes in numbers but more commonly 
in pairs, and retires on the apjwoach of cold weather. It 
is a profitable capture, since eight barrels of fine oil have 
been procured from the liver of a full-grown fish. Sir 
Everard Home described much of the anatomy of this fish, 
with the help of Mr Clift who was the operator, but Sir 
Everard was mistaken when he referred the supposed Sea- 
snake, driven on shore in the Orkneys in 1808, to be this 
species. The enormous length of the Orkney animal, the 
smallness of its head and of the adjoining vertebric, still pre¬ 
served in the Museum of Edinburgh University, prove it to 
have been some great cartilaginous fish yet to be made pro- 
j)erly known to naturalists. The parts that were saved were 
described by Dr Barclay in the Traytsactio'iis of the ^ erne- 
rian Society, 

The Alopecias vidpes is distinguished from the rest of 
the sub-order by the extreme length of the upper lobe of 


its tail, exceeding that of the body. It is from the resem- Classifica- 
blance of this fin to the long brush of a fox, that I\Ir Yarrell — 
ascribes the origin of its appellation of Sea-Fox, a name by Sharks, 
which Aristotle makes mention of it, and which has been 
handed down to us by iElian and Pliny. It generally re¬ 
ceives the name of “ Thresher” from seamen, on account 
of its attacking the whale, and striking it violent blows with 
its tail. I\Ir Yarrell (i., p. 144) gives a lively account of a 
combat of this kind, in which a party of Threshers, assisted 
by a Sword-fish, had nearly mastered a whale when the ob¬ 
server lost sight of them. The species attains the length 
of at least fifteen feet; but its jaws are not constructed for 
SNvallowing a prey equal in bulk to that which a Carcharias 
of equal length would ingulf. 

Cestracions. This family contains only two species, and 
perhaps only one, for the difference between the Cestracio7i 
zebra of Japan and the Ceslracion PfnlUpi of the Australian 
seas, hitherto ascertained, are chiefly those of patterns of 
colour, which are certainly very dissimilar in fislies taken in 
the two localities. !Mullerand Henle considered them to be 
mere varieties of one species, and it is to be wished that 
some competent ichthyologist who has an opportunity of 
seeing recent specimens from both places, would strictly 
compare one with the other. The genus is one of much 
interest to geologists, as the fossil teeth of Cestracions are 
of older date than those of any other existing genus of 
fishes. The Ceslracion received the name of the “ Nurse” 
in Australia, and the Chinese call it “ Cat-Shark” or 
“ Kitten-Shark.” Specimens of the young are often found 
in the Canton insect-boxes. 

Hexanchns griseus^ one of the NotidanidcB^ inhabits the 
Mediterranean Sea, but occasionally strays to the English 
shores. The British ^luseum possesses one taken oft' the 
Isle of Wight. 

The Acanthias vulgaris^ the spined Dog-fish, is another 
of the Sharks that is confined to no one district of the ocean. 

It is found on both sides of the Atlantic, N. and S., 
in the ^lediterranean, and in the South seas. It is very 
common in the British seas; and, according to ISIr Couch, 
as quoted by Yarrell, sometimes occurs in almost incredible 
numbers, 20,000 having been taken in a scan, at one time, 
on the coast of Cornwall. It does much injury to the 
fishermen by cutting their lines and carrying off their hooks. 

The Hammer-headed Sharks, Zygccnce ox Sphyrnce^ are 
very plentiful in the Bight of Benin, and are considered to 
be more blindly voracious than others, and tlierefore more 
dangerous. They may be often seen ascending from the 
clear blue depths of the ocean like a great cloud. The ex¬ 
traordinarily elongated orbits are flexible in the early stage 
of the fish’s development, and in the feetus are doubled in 
upon themselves, so that the head occupies less than half 
the space it would otherwise do; neither does the head 
attain its final shape till the fish is grown to a considerable 
size. These fa*tal specimens, from their convenient size, of 
a foot in length or so, are the most common in museums, 
and have given rise to sonie misapprehension respecting 
the true shape of the head of the adult fish; and as the 
transverse distance between the eyes becomes proportionally 
greater witli the age of the fish, several nominal species 
have been introduced into our lists. ^I. Valenciennes 
{Man, duMus,\\,\ in a dissertation on this genus, has given 
the forms of the heads of several; and in the Su])plement to 
I\Ir Yarrell’s British Fishes, an outline of the head of a young 
specimen of Sphyrna Blochii^ copied from M. Valenciennes, 
and one of an older fish captured by Dr Cantor, are placed 
side by side, and show well the remarkable change of form 
which age produces, Ibr Sph. Blochii and laliceps are the 
same species. A female Sph. Zygvena^ measuring nearly 
eleven feet, examined by the active naturalist just named 
at Penang, contained thirty-seven living young. This 
species is almost cosmopolitan, having been taken in the 
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Claasifica- English Channel, or both sides of the Atlantic, in theMedE 
tion— terranean, Bay of Bengal, Indian Archipelago, and seas of 

^ Sharks. ^ Australia, China, and Japan. We have transferred the 
family of Zi/genid<e^ from its place after the Carcharid(B in 
Muller and Hcnle’s Plagiostomen^ to the neighbourhood of 
the SquatinidcB^ where it stands in Owen’s table. 

Order XL—PLAGTOSTOMI. 

Endo-skeleton cartilagiDous or partially ossified; exo-skeleton 
placoid. Gills with five or more apertures. No swim-bladder. 
Scapular arch detached from the head. Ventrals abdominal; in¬ 
testine with spiral valve. Copula gaudent. 

Sub-Order I.—SQUALL 

Plagiostomi, with lateral gill-openiogs. Free supplementary 
eyelids; incomplete scapular arch ; and no naso-pectoral cartilage. 

ANALY^TICAL TABLE OF THE SQUALI (Dum.) 
Pectorals not notched. 

Head short, obtuse; teeth tricuspid ; gill-open- ) g^^yLLlUM 
ings over pectorals.J 

Spout-holes none. 

Forehead ahnormaly widCj eyes laterally sti7fe</....ZY(}JSNA. 


Forehead of the usual squaloid form. 

Gill-openings before the pectorals. Lamna. 

GilLopenings over the pectorals. Oarcharias. 

Spout-holes present. 

Teeth serratedy denticulated. 

Dorsals two. Galeus. 

Dorsal solitary. Notidanus. 

Teeth not denticulated. 

Teeth flat. 

Anal distinct. 

Dor.sal pointed. Mustelus. 

Dorsal rounded . Cestracion. 

Anal wanting ; dorsals with spines . Spinax. 

Teeth not flat. 

Teeth trenchant. 

Dorsals with spines. Centrina. 

Dorsals without spines. Scymnus. 

Teeth conicaf pointedj very numerous . Selache. 


Pectorals notched in fronty affording space for the gill- 1 go^xTINA 
openings... .J 

(A.) Sharhsywith an anal firiy and the dorsals far hack ; the 
first being behind the ventrals. 

Family L—SCYLLIIDyE. 

Scyllia, HiiiL and llenle. Spout-holes. No nictitating mem¬ 
brane. Five gill-openings, the last one over the base of the pec¬ 
toral fin. A furrow at the corner of the mouth; an upper and 
under labial cartilage. Teeth with a pointed medial cusp, and 
four or five radical toothlets on either side. Caudal longitudinally 
extended, truncated or rounded at the end, with or without a trace 
of an under lobe, but having a notch on the under side near the 
end; no caudal pit; oviparous. Eggs resembling those of a Skate; 
intestinal valve spiral. 

Genus I. Scyllium, Hiill. and llenle. First dorsal between 
the ventrals and anal; the second between the anal and caudal. 
Spout-holes close behind the eyes. Gill-openings equidistant, the 
last pair over the pectoral. Snout short, blunt; nostril near the 
mouth, connected with it by a furrow, and having a valve. Der¬ 
mal ossicles or scales tricuspid. Eleven species. 

Genus 11. Pristiukus, Bonap. Scylliay but with an elongated 
snout. Upper edge of the caudal serrated by a row of flat spine- 
lets ; a trace of an under caudal lobe; second dorsal over the end 
of the anal. Eggs smooth as in Scyllium. One species. 

Genus HI. Hemiscyllium, Mull, and llenle. Nostrils reach¬ 
ing to within the mouth ; nasal flaps distinct, outer one large, 
inner one with a barbel. Spout-holes large, longitudinal under the 
hinder half of the eyes. Gill-openings as in Scyllium. Both dorsals 
behind the ventrals and before the anal, which latter is close to the 
caudal; caudal rtotched, without an under lobe. Two species, vide 
fig. 11. 

Genus IV. Ciiiloscyllium, :Mu 11. and llenle. A broad cuta¬ 
neous under lip, with a transverse furrow behind it; the elongated 
under fold at the corner of the mouth attached in the middle. Teeth 
pointed, with one or two radical toothlets on each side. Spout- 
holes longitudinal, close behind the eyes. Fourth and fifth gill- 
openings close together. Dorsals placed as in Hemiscyllium. Six 
apecies. 


Genus V. Crossorhinus, jMiilL and llenle. Mouth large, Classifica- 
nearer the end of the snout than in most Sharks. Head broad and tion— 
flat; many cutaneous tags about the nasal flaps and sides of the Sharks, 
head. Teeth trilobate. Spout-holes unusually long, beneath and 
somewhat behind the eyes. Gill-openings equidistant, decreasing 
in size from first to the last, which is over the pectoral. Dorsals 
between the ventrals and anal, the latter close to the caudal. One 
species. 

Genus VI. G inolymostoma, Miill. and llenle. {Nebriusy Rupp.) 

Snout blunt; a Icng barbel from ihe inner side of the nostrils; 
corner fold of the mouth divided by a deep transverse furrow, the 
under portion subdivided by a longitudinal furrow. Teeth very 
numerous, in ten successive rows, each having a simple rhomboidal 
base, a conical mesial point, and from two to four toothlets on each 
side. Fifth gill-opening almost concealed within the fourth. Spout- 
holes very small, directly behind the eyes. First dorsal over the ven¬ 
trals ; caudal very long, having a rudimentary under lohe ; pectorals 
long. Two species. 

Genus VI1. Stegostoma, Jliill. and Henle. >Iouth small, 
quite transverse. Teeth small, tripartite. The skin between the nasal 
flaps wider than the flaps, and farming an outer upper lip. A stout 
barbel, formed by a prolongation of each nasal flap. Corner folds 
of the mouth short, with deep pits. Head depressed and rounded. 
Spout-holes perpendicular slits behind the eyes. Fifth gill-open¬ 
ing concealed within the fourth ; the last three over the pectoral; 
caudal very long, almost of even height throughout, and notched 
as usual towards the end. One species. 

(B.) Sharks, with two dorsals and an anal; the first dorsal 
over the space between the pectorals and ventrals. 
nictitating membrane. No spoiit-holes ; the last two 
gill-openings over the pectoral. 

Family II.— CARCHARIDyE. 

Carcliarioe, Miill. and Henle. Nostrils generally small, with a 
three-sided flap on their upper border. Pupil perpendicularly 
oval. Mouth boldly convex, with a small corner fold. Teeth com¬ 
pressed, triangular, with an entire or serrated cutting edge. Cau¬ 
dal always with a short under lobe, and a notch below near the end 
of the upper lobe. A pit above and below at the base of the tail. 

Intestinal valve rolled longitudinally, not spirally. Scales small. 

Skin smoothish. 

Genus I. Carciiarias, Miill. and llenle. Nostrils midway be¬ 
tween the mouth and end of the depressed snout. Labial carti¬ 
lages small or wanting. Yelk-bag connected with a kind of uterine 
placenta; oviduct smooth or villous. 

Sub-Genus I. Scoliodon. A mesial tooth in the upper jaw, none 
in the lower one; cutting edges of the teeth entire, not serrated. 

Second dorsal over the anal or its hinder end. Tail-pits distinct. 

Upper and lower caudal lobes equal. Scales small, three-keeled. 

Oviduct villous. Three species. 

Sub-Genus 11. Physodon. Teeth like those of ScoHodony but 
thicker and larger, and there are two small teeth on the mandible, 
opposed to the single mesial upper tooth. First back fin close be¬ 
fore the ventrals, the second over the anal. One species. 

Sub-Genus 111. Aprion. Teeth not serrated ; upper teeth straight 
or slightly inclined outwards; under ones straight, with a small 
point on a broader base. Three species. 

Sub-Genus IF. Ilypoprion. Base of the upper teeth strongly ser¬ 
rated or jagged on one or both sides ; their cusps smooth ; no ser- 
ratures on the bases or points of the lower teeth. Two species. 

Sub-Genus V. Prionodon. Teeth in one or both jaws finely ser¬ 
rated, oblique or straight, three-sided, or with a small cusp on a 
broad base; generally a solitary mesial under tooth. Oviduct 
smooth. Twenty species. 

Genus II. Prionodon, Miill. and Henle. {Leptocariasy Smith.) 

Nasal flap broad or prolonged into a barbel. Orbits longitudinal. 

Corner folds of the mouth very small. Teeth of Scylliay small and 
numerous, alike in both jaws. Second dorsal and anal opposite, or 
nearly so. Caudal as in CarchariaSy or as in those Scylliidacy in which 
the under lube is scarcely perceptible. Scales from three to seven 
keeled. Two species. 


(C.) Sharks, with two dorsals and an anal; first dorsal 
between the pectorals and ventrals. A nictitating me'in^ 
branc. Spont-holes. The last two gill-openings over 
the pectoral. 

Family III.—GALEID^. 

Galeiy Miill. and Henle. Nostrils, orbits, mouth, and its corner 
folds as in the CarcharidcB, but with small labial cartilages. Spout- 














324 


ICHTHYOLOGY. 


Claasifica* holes small, elongated or round. Teeth alike in both jaws, com- 
tioD— pressed, with cutting edges, and a cusp pointing obliquely out- 

Sharks. wards; edges smooth, or serrated on the outside or on both sides. 

V ^ J Upper caudal lobe with one or two notches near its end. Tail-pits 
absent or present. Intestinal valve spiral, or rolled lengthways. 
Scales small, three-keeled, with a medial cusp. 

Genus I. Galeus, Cuv. Spout-holes longish, half the length 
of the orbits behind the eyes; pupil round above, angular below. 
Teeth smooth on the inner edge, serrated on the outer one ; cusp 
smooth, upright; mesial teeth straight, jagged at the base on both 
sides, and as large as the others. No tail-pits. A notch on the 
upper caudal lobe. Intestinal valve spiral. Two species. 

Genus II. Galeocerdo, Miill. and llenle. Spout-holes very 
small, half the length of the orbits behind the eyes; pupils as in 
Galeus. Corner-pits of the mouth and labial cartilages indistinct. 
Teeth denticulated on both edges; outer edge prolonged in form 
of a coarsely jagged base ; a single mesial tooth on both jaws, with 
the point turned to a side. Upper caudal lobe long and pointed ; 
two notches on the under caudal border, one of them at the end of 
the spine. A tail-pit above and below. Gut-valve rolled length¬ 
ways. Two species. 

Genus HI. Loxodon, Miill. and Henlc. Pupil round. Teeth 
alike in both jaws, oblique-edged, not serrated, basal projection on 
the outside also entire ; a mesial tooth in the upper jaw, none in 
the lower one. Spout-holes small, close behind the eyes. Tail-pits 
above and below. A single notch in the upper caudal lobe. One 
species. 

Genus IV. Thalassokhinus, Valenc. Pupil perpendicularly 
oval. Nasal flap very short. Teeth triangular, without a serrated 
basal ledge. Spout-holes pretty large. Tail-fin as in Carcharias, 
with a single notch; tail-pits above and below conspicuous. Intes¬ 
tinal valve rolled lengthways. Two species. 

Genus V. Triakis, VGll. and Henle. Head flat, blunt. Nasal 
flap broad, moderately long ; large pits at the corners of the mouth. 
Labial cartilages. Spout-holcs of medium size. Teeth and fins as in 
Scyllia. Under caudal lobe indistinct. Tail-pits wanting. Scales 
three-keeled and three-pronged. One species. 

Genus VI. ]\IUSTELUS, Artedi, Large spout-holes. Long orbits. 
Nictitating membrane puffed out from the under eyelid. Teeth 
pavement-like, flat, without cusp or cutting edge, resembling those 
of the Rays. Labial cartilages at the corners of the mouth, and also 
deep pits. Nostril bordered above by a three-sided cutaneous lobe 
with a rounded tip and a short blunt lobule on the outside. First 
dorsal nearly in the middle between the pectorals and ventrals ; 
caudal short. Tail-pits indistinct. Intestinal valve spiral. One 
species. 


(D.) Sharlc^f with two dor^ah and an anal; the first dor^ 
sal over the space between the pectorals and ventrals. 
Spout-holesy hut no nictitating membrane. 

Family IV.-LAMNID^. 

Lamn^, Miill. and llenle. Gill-openings large, all anterior to 
the pectorals. Second dorsal and anal roundish, of equal size, and 
opposite to one another. Tail-pits evident. Caudal crescentic. 
Tail keeled oo the sides. Spout-holes very small. Intestinal valve 
spiral. 

Genus I. Lamna, Cuv. Snout a pointed three-sided pyramid; 
nasal flap short, three-sided. Spout-holes very small, far behind 
the eyes. Teeth compressed, not serrated, triangular, with an acute 
basal toothlet on each side of the older ones ; surface of the base that 
rests on the jaw deeply concave ; in place of mesial teeth, a vacant 
space above and below. Skin smooth. Scales very small. One 
species. 

(Jenus II. OxYRHiNA, Agass. Snout, spout-holes, and fins of 
Lamna. Teeth very thick, narrow and long, nail-shaped, curved, 
without basal toothlets; each tooth flat before, convex behind, di¬ 
minishing rapidly in size towards the corner of the mouth, and 
double rooted with a deep notch between the roots; a vacant me¬ 
dial space on both jaws, and the third tooth of the upper jaw smaller 
than its neighbours. Three species. 

(Jen us 111. Carcharodon, Miill. and Hcole. Snout, position 
of fins and spout-holes, as in Oxyrhina. Teeth of CarchariaSy but 
straight, equilateral, and w’ithout a basal ledge; no mesial tooth ; 
the third upper tooth is a little smaller than the adjoining ones. 
One .species. 

Genus IV. Selache, Cuv. Snout short, blunt; spiracles small. 
Gill-openings very large, nearly meeting on the throat. Teeth very 
small and numerous, conical, w ithout toothlets or lateral notches, 
curved backw’ards. Scales small, with radiating curved points, so 
that the skin feels rough to the finger drawn over it in any direc¬ 
tion. One species. S. maxima. 


Genus V. Odontaspis, Agass. (Triglochisy Miill. and Henle.) Classifica- 

Gill-openings large, w'holly before the pectorals. Spout-holes very _ 

small. Transverse folds on the throat; a stout triangular flap above Sharks, 
the nostril; no upper corner fold to the mouth. Second dorsal 
and anal large ; up|)er caudal lobe elongated as in Carcharias. 

Tail-pits indistinct or wanting. Fore teeth very long, conical, sim¬ 
ple, or with one or more very sharp basal toothlets; towards the 
corners of the mouth the upper teeth are more incisorial and dimi¬ 
nish rapidly in size ; the under teeth are similar in form ; roots of 
the tooth divided into two branches by a middle hollow. Second 
dorsal over the space between the ventrals and anal. Scales three- 
keeled, the keela ending in sharp points. Two species. 

Family V.—ALOPECIID^, Mull, and llenle. 

Snout short and conical; spout-holes very small; nostrils small 
with a short superior flap; no labial cartilages. Gill-openings 
small as in Carcharias ^ the last one over the pectoral. Teeth com¬ 
pressed, not serrated on their cutting edges, alike in both jaw's ; no 
tooth on the mesial line; a smooth crescentic fold of skin behind 
the upper teeth. Second dorsal opposite to the anal, very small; 
pectorals falcate; upper caudal lobe very long, w’ith a pit at its 
root. Scales small, three-pronged. Intestinal valve spiral. 

Genus I. Alopecias, Mull, and llenle. {Alopiasy Hafin.) Teeth 
having the outline of a sharp isosceles triangle in both jaws. Upper 
lobe of the tail as long as the body. One species, A. vtdpes. 

Family VI.—CESTRACIONTID.E. 

Cestraciontes, ^Iiill. and Henle. I^louth at the fore end of 
the anout. Nostrils slit to within the mouth. Spout-holes distinctly 
visible, rather behind the eye. Gill-openings small, the last one 
above the pectorals ; a spine forming the front of each dorsal. 

Tail short; its upper lobe notched underneath. Favement-like 
teeth in rounded oblique scrolls, like the spines of some noivalves. 

Genus I. Cestracion, Cuv. Caudal wide, and strongly notched 
below. Two species, Pacific Ocean, from Japan to Australia. 

Family VIL—RHlNODONTIDiE, Mull, and Henle. 

Rhinodontes, Miill. and llenle. Head flat. Mouth and nos¬ 
trils at its extremity ; nasal flap triangular. Teeth extremely small, 
and very numerous, card-like, conical. Spout-holes very small. 
Gill-openings diminishing in size as they recede from the head ; 
the last one above the pectoral. Caudal crescentic, its upper lobe 
not notched. Lateral keels on the keel and pits. Intestinal valve 
spiral. 

Genus 1. Rhinodon, Smith. One species. 


(E.) SharJeSy with one anal and only one dorsal. 

Family VIIL—NOTIDANID^, Miill. and Henle. 

Gakiy without a first dorsal. Upper corner-fold of the mouth 
very large, under one small; no nictitating membrane. Spout- 
holes vertical, small. Six or seven gill-openings decreasing gradu¬ 
ally in size, all before the pectorals. A mesial upper tooth; to¬ 
wards the corners of the mouth the teeth are low and flat; the others 
are triangular above, serrated below, the foremost ones crow ded 
and curved. A small inferior caudal lobe, obliquely truncated and 
notched at the end. No tail-pits. Intestinal valve spiral. 

Genus I. IIexanchus, Rafin. Six gill-openings. One species. 

Genus II. Heptanchus, Rafin. Seven gill-opeoings. Two 
species. 


(F.) Sharksj ivitk spout-holes. Two dorsals ; no anal ; no 
nictitating membrane. Five gill-openingSy all before 
the pectorals. Intestinal valve spiral. 

Family IX.—SPINAClDzE, Miill. and Henle. 

Each dorsal fronted by a spine. 

Genus I. Acanthias, Bonap. Head flat. Large pits at the 
corner of the mouth. Two labial cartilages. Mouth very flatly 
arched. Spout-holes large, behind and rather above the eyes, with 
a thick border springing from their fore edges; orbits long. Teeth 
on both jaws incisorial, the edge almost horizontal, with the point 
directed laterally, and the base keeled interiorly. First dorsal 
over the space between the pectorals and veotrals ; second dorsal 
betw'eeo the ventrals and caudal ; upper caudal lobe the bigger 
one. Ad upper tail-pit in some. ISIale claspers tipped by a move- 
able spine. Scales heart-shaped, with a middle cusp and one or 
more keels. Four species. 


I C H T H Y 

Classifica- Genus H. Spinax, Bonap. JTead arched. Snout blunt; nos- 
tion— trils at the extremity of the snout. Folds at the corner of the 

Sharks. mouth very large, naked ; under one encircling the under lip and 

V ^ uniting with its fellow; a labial cartilage at the upper corner of 

the mouth. Under teeth as in Acantkias, but without keel and 
basal apophysis; upper teeth as in Scyllium, but with a longer, 
atraight, conical, mesial cusp, and two pointed lateral toothlets on 
each side. No tail-pits. Claspers not furnished with a prickle. 
Curved hairs in place of scales. One species. 

Genus 111. Centrina, Cuv. Snout short, thick, and flat, with 
the nostrils near its edge; nasal flap quadrilateral. Fold'at the 
corner of the mouth naked, blending on the mesial line with the rest 
of the integument. Spout-holes very large, behind and somewhat 
above the eyes, vertical, and crescentic, with a single flap. Upper 
teeth slender, conical, straight, and feebly incisorial, connected 
with the integument of the front of the jaw, and notched in the 
middle of their base; under teeth very nearly straight, broader 
and flatter than the upper ones, keenly cutting, suh-equilateral 
and finely serrated, with their bases nearly quadrangular; mesial 
tooth single, perfectly equilateral. Dorsal spines enveloped in 
akin to their points; no under caudal lobe and no notch. Male 
claspera soft, spineless. Scales consisting of an upright cusp on a 
quadrangular base. One species. 

Genus IV. CENTROPHORUS,iMull. and Ilenle. Head flat. Nos¬ 
trils near the end of the snout. Folds at the corner of the mouth 
naked, large, and deep, with a slit running backwards from them. 
Spout-holes behind and above the eyes, furnished with a flap. 
Fourth and fifth gill-openings near each other. Teeth of the under 
jaw as in Acanthias^ and either serrated or entire ; their roots a 
middle upright keel with a tranverse exterior lobe; upper teeth 
straight, equilateral with quadrangular bases traversed by two 
crossing keels, no denticulatinns, no accessary prongs or toothlets; 
no mesial tooth. No tail-pits. Male claspers with an exterior 
prickle near their tips. Two species. 

Genus V. Centroscyllium, Miill.and Ilenle. Upper and under 
teeth similar, straight, pointed with one or two lateral cusps or 
toothlets, as in Scyllium. Distinguished from Spinax by the teeth 
being alike in both jaws. Scales pointed, with a stellate base. One 
species. 
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Genus I. Squatina, Dura. Both dorsals on the tail, which is Classifica- 

keeled on the sides. Male claspers small and weak. Scales coni- tion_ 

cal. with a terminal point. Teeth conical, irregular, with inter- Sharks 
spaces. Two species. ^ ^ 

(G.) Sharks^ similar to those of division B, in having a nic¬ 
titating membrane and no spout-holes, and in the po~ 
slfion of the spineless dorsals; hut with a lateral exten^ 
sion of the sknll at the orbits, which is greatest in the 
adults. 

Family XII.—ZYG.'ENID.E. 

Sharks, head flat, with the orbits largely extended latterly, and 
the snout truncated, or hammer-headed ; a form of head not found 
in any other group of fishes. 

Genus I. Zyg.EN.E, Cuv. (Spkyrna, Ftafin.) Sphyrnias and 
Sphyrna, Rafin. Front of the head transverse to the ends of the 
lateral orbital extensions of the skull. Nostrils on the front 
border ; nasal flap small, triangular on the inner edge of the nos¬ 
tril. Labial cartilages small. Teeth alike above and below, beino- 
a compressed pyramid, with an entire or serrated exterior basal 
ledge ; a mesial tooth in both jaws. First dorsal near the pectorals • 
second one over the anal. Distinct tail-pits. Oviduct villous* 
yelk-bag connected to the sides of the ovisac. Four species. * 


Family X.—SCYMNID^E, iliill. and Ilenle. 

Scymni, Mull, and Ilenle. Dorsal fins without spines. Upper 
teeth pointed ; lower ones trenchant, not denticulated. No tail-pits. 

Genus I. Scymnus, Cuv. Head either flat, or compressed on 
the sides, Jspout-holes far behind the eyes. Teeth of the upper jaw 
upright, curved ; under teeth broader, with an upright or an in¬ 
clined edge. Gill-openings small. No tail-pits. 

Sub-Genus /. Scymnus, with lancet-shaped under teeth, conve.x 
anteriorly, sharp on the sides, rising from a high base; the me¬ 
sial tooth below as large as the others, and a bilobed root longer 
than the cusp; upper teeth standing straight forwards, with their 
sides inclined outwards. Claspers without a prickle. Two species. 

Sub-Genus II. L(xmargus, Miill. and Ilenle. ITpper teeth small, 
longer than wide, conical, feebly incisorial, without serratures; an 
upright anterior keel, and a notched base ; under teeth broader 
and longer, with a recumbent edge as in Acanthias, no serratures; 
and a long flat root, concave lengthways, and keeled perpendicu¬ 
larly anteriorly. Male claspers with a prickle. Three species. 

Genus II. Kchinorhinus, Blain. Goniodus, Agass. Head flat; 
corner-pits of the mouth widely apart. Teeth broad and low, with 
a nearly horizontal edge ; on the lateral edge, from one to three 
amall cusps or toothlets ; a space at the symphysis of the under 
jaw, with a very small mesial tooth in its centre. First dorsal over 
theventrals; no under caudal lobe. Gill-openings not wide, all 
before the pectorals. One species. 

Genus 111. Pkistiophorus, Miill. and Ilenle. Separated from 
Fristis by the want of a naso-pectoral cartilage, the posterior wall 
of the nose being in this genus formed by the skull itself. Snout 
greatly elongated, beset on both sides with spines, attached to the 
skin only. A long barbel from the under surface of the anout. 
JVlouth transverse. Teeth pavement-like, with a short mesial cusp, 
as in the male rays. First dorsal over the space between the pec¬ 
torals and ventrals. Side of the snout keeled. Fourth and fifth 
gill-openings approximating. Two species. 

Family XL—SQUATINID^E. 

Squatince, Miill. and Henle. Body flat above and below. Mouth 
at the extremity of the snout. Eyes on the dorsal aspect. Spout- 
holes large, behind the eyes. Pectorals large, their expanded roots 
interposing between the bead and body, but divided from them by 
a furrow, in which are situated the closely approximated gill- 
openings. ° 


RAYS. 

This sub-order, fomiliarly known by the name of Skates, 
has for the general character of its form the extreme depres- 


Fig. 137. 

Vrolophus ephippiatus, Australia. 

sion oi its body, and the lateral expansion of the pectoral 



Fi». 136. 

Head of Raia Ltmprltri. 
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Classifica- fins forming a discoid or sul^rhomboidal body, with an ap- 
tion— pended tail, whicli in the Ehinohatkice is fleshy and taper- 
Kays. BaiidcE, Trygoaklcc, and some other groups, 

is cartilaginous and slender, and snmctimes elongated like 
the thong of a w liip. In some a narrow lancet-shaped spine 
placed erect on the dorsal surface of this w hip-like tail, with 
its cutting edges turned sideways, proves a dangerous offen¬ 
sive weaj)on, which the fish can u.se with great effect. The 
cartilaginous scajuilar arch is complete on the ventral sur¬ 
face, and running forw^ards at some distance, laterally from 
the skull in a crescentic tapering point, gives sujjport to 
the long, jointed cartilaginous rays of the pectoral. In the 
space between the hinder horns of the scapulo-coracoid 
cartilages laterally, and the pelvic cartilages behind, lie the 
abdominal viscera; w hile the branchial apparatus and vascular 
centres occupy the posterior ]>art of the spaces between the 
anterior cornua of the scapular arch and the narrow skull. 
On looking at the skeleton of a Skate, it will be seen that 
the skull is comparatively narrow; that the cartilages sup¬ 
porting the branchial apparatus stand out like w ings behind, 
and liiose on which the eyes are placed also project laterally, 
exactly like the prominent orbits of the Zugeena, but that 
this lateral prominence is concealed in the entire Skate by 
being inclosed between the points of the pectorals. Ante¬ 
riorly the skull is completed by a tapering cartilage whose 
tip supports the end of the snout. In the TorpedinklcE^ a 
cellular galvanic battery fills up the wide spaces between 
the skull cartilages and the front horns of the pectorals. 
Recently a homologous apparatus, but much smaller and 
merely rudimentary, has been discovered in the ordinary 
Skates—an indication seemingly of a general plan of struc¬ 
ture in the members of the group, irrespective of function, 
wOiich it has pleased the Great Architect of the Universe 
to give. 

Except in the genera Anacanthm^ Aetohates^ and Myllo- 
hates^ w'e are not aware of any species of Ray that is com¬ 
mon to both the Atlantic and Pacific districts of the ocean, 
but several exist both in the Mediterranean and North seas. 
Anacanthus africrnnis has been taken both in the Red Sea 
and in the Gulf of Guinea. Myliohatcs Nieuhofii exists in 
the Mediterranean, and in the Indian and Australian seas, 
and Actohates yiarinari frequents the coasts of Brazil, as 
w'cll as the Red Sea and tlic Indian Ocean. Of the range 
of species, however, we arc not jwepared to speak with con¬ 
fidence. What is at present known on the subject rests 
chiefly on specimens in the European museums, examined 
by !Muller and flenle, whose work on the Plagiostomi is 
the only one professing to include all tlie known species. 
The great advances that ichthyology has made since the 
p\ihHcation of that work, and the attention now paid to ana¬ 
tomical structure in the definitions of species, will enable 
fiitnre ichthyologists to enter on the inquiry of distribution 
of species with great advantages. The Rays found on the 
British coasts are Torpedo 7uarmorata^ and T. nohiliana^ of 
only occasional occurrence, and much more abundant in 
the Mediterranean ; Paia radidn., P.clarata, P, radiata, 
P, hatis^ P. marginata^ P. fullonica^ P. oxyrhgtieha, P. 
microcellatay R, intertnedia, and/^. actis; Cepha- 

loptera Giorna^ Myliohatis aguila^ and Trygoti pastinaca. 
Some of these are of daily occurrence in our markets, as 
the P. hatis, Blue or Grey Skate, I'inker nr True Skate. 
The P. oxyrhhicha (L.), or miraleta (Van*. Ed. 2*^^'), 
Homelyn, Spotted Ray, or Satid Ray, is stated by Mr 
Yarrell to be nne of tlie two commonest Skates brought to 
the Loudon market ; the other being the P. clarata, 
Thornback, Young Maidens, or Maiden Skate. Unlike 
most fish, the Skate improves by keeping several days, being 
bard and tough when cooked soon after it is caught. It is 
one of the fish that the fishmongers are in the habit of 
crimping. Figure 7, p. 123, represents the Paiu Lemprieri^ 
an Australian Skate, which somcwliat resembles the Ho¬ 


melyn of our own coasts in general form, and fig. 136 shows Classifica- 
the under surface of its bead. tion— 

Some of the Cephalopterldce attain an enormous size. ^ays. 
One mentioned by Risso, taken off Messina, weighed 12o0 
lbs.; the male is usually the smallest. Of a pair spoken of 
by this author, the female was first taken, and the male re¬ 
mained hovering about the boat for three days, and w^as 
afterwards found floating dead on the surface. But the 
size here spoken of is greatly surpassed by other fishes of 
this order, which have been but imperfectly described, such 
as the Paia Banbsii of Lacepkle, referred w ith doubt to 
the genus Ceratoptera by Muller and Henle. A fish of this 
kind taken at Barbadoes required seven yoke of oxen to 
draw it. A sketch of another, which w^as said to he 20 feet 
long, w^as sent to Lacepede; and Levaillant, in his second 
voyage to Africa, sjjeaks of one which swam round the ves¬ 
sel, and appeared tn be about 25 feet long and 30 wide. 

Sonnini also mentions one w hich seemed to liim to be longer 
and wider than the ship in wliich he was sailing. 

The TorpcdtnidrB all possess electric organs, and it is the 
space occupied by these batteries that gives the round or 
truncated outline to the fore part of the fish. The batteries 
lie one on each side of the head, bounded behind by the sca¬ 
pular arch, and laterally by the anterior crescentic tijis of the 
])ectoral fins. They consist of a congeries of vertical prisms, 
whose ends are in contact w ith the integuments above and 
belows and each prism is subdivided by delicate transverse 
septa, forming cells which contain a fluid, and are lined 
within by an epithelium of nucleated corpuscles. Between 
this epithelium and the transverse jilates and walls of the 
prism, there is a layer of tissue, on which the extreme 
twigs of the nerves and vessels ramlf 3 \ Hunter counted 
470 prisms in each battery of the Torpedo gidvani^ and de¬ 
monstrated the enormous supply of nervous matter which 
they receive. Each organ receives one branch of the tri¬ 
geminal nerve, and four branches of the vagal nerve, the 
former and the three anterior branches of the latter being 
each as thick as the sj)inal chord. The fish gives the elec¬ 
tric shock voluntaril 3 % when excited to do so in self-defence, 
or when roused to kill its prey; but to receive the shock 
the object must complete the galvanic circuit by communi¬ 
cating with the Tor[)edo at tw^o distinct points, either di¬ 
rectly or through the medium of some conducting body. 

The shock received on handling the fish is described as too 
strong to he willingly encountered a second time, and it is 
said that a painful sensation may be produced by a discharge 
conveyed through the medium of a stream of water. 


Sub-Okder II.—RAUE. 

Plagiostomi^ with flat bodies, spout-holes. Five slit-like gill- 
openings on the ventral aspect before the ventrals and under the 
pectorals. Eyes and spout-holes on the dorsal aspect. A complete 
scapular arch. Naso-pectoral cartilages. No eyelid, or an adnate 
upper one only. 

ANALYTICAL TABLE OF THE RAIJE (Dum.) 


Tail long^ and 

Very thick at the root. 

Snout prolonged. 

Set laterally with teeth. PRISTIS. 

AVith even, thin, smooth edges. Khinobates, 

Snout rounded^ smooth .Khina. 

Slender 

Dorsals txvOy caudal ,* dish rhomhoidal . RaJA. 

Dorsal single or wanting. 

Eyes on the dorsal aspect. 

Teeth small; tail spiniferous .TryOON, 

Teeth broad, Jfat) grinders . IVtYLlOBATES. 

Eyes lateral; head truncated, horned..C ephalopterUS. 
Tail short ; body smooth ; electric organa visible .Torpedo. 
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Family I.—PRISTID/E. 

Pristidcsj Mull, and Henle. Form of Sharks, with the gill-open¬ 
ings on the ventral surface as in the Rays; characterized by a 
long flat narrow snout, set on the sides with strong bony spines, or 
teeth forming a saw, with two edges; true jaw-teeth like those of 
Mustelus. 

Genus I. Pristis. Blain.) Si.\ species. 

Family II.—RHlNOBATlDyE. 

Rhince, MuU. and Henle. Of an intermediate form between the 
typical Kays and the Sharks. Fore part of the body forming a 
disk by the conjunction of the pectoral fins with the snout; pecto¬ 
ral fins quadrangular, divided from the proper head part of the 
disk by a furrow, and not reaching back to the ventrals. First 
dorsal over the ventrals; caudal bilobate; upper lobe a little 
larger ; the keels of the sides continued along the caudal fin. Mar¬ 
gins of the mouth undulated ; three protuberances of the under 
jaw fitting corresponding incurvations of the upper one. Nostrils 
longitudinal near the mouth, with flaps. 

Genus 1. Riiina, Bloch, Schneid. Snout broad, rounded. 
Spout-holes close behind the eyes. Nasal flaps reaching to the inner 
corner of the nostril. Undulations of the jaws bold. Teeth almost 
round, not broader than long. One species. 

Genus TI. Rhynchobates, Mull, and Henle. Snout pointed, 
with a mesial tapering keel. Spout-holes close behind the eyes ; 
nasal flaps not reaching to the inner corner of the nostril, but only 
halfway. Undulations of the jaws feeble. Teeth broader than long. 
A transverse curved row of pores on the ventral aspect of the sca¬ 
pular arch. One species. 

Genus HI. Rhinobatus, Bloch, Schneid. Pectorals blending 
imperceptibly with tha sides of the snout; the space between them 
and the skull cutaneous. Both dorsals on the hinder part of the 
tail; vantrals longer than the head, rounded before, pointed be¬ 
hind ; no under caudal lobe. Mouth transverse, straight, or 
gently curved. Teeth pavement-like, with a transverse ridge more 
or less acute. Spout-holes close behind the eyes. A row of pores 
on the scapular girdle. Two sub-genera, Syrrhina and Rhiiwbatus, 
varying in the e.xtent of the nostril flaps. Eighteen species. 

Genus IV. Tryoonorhina, Mull, and Henle. Rhinobati, hut 
the nasal flaps uniting with one another to form a single flap, 
which hangs over the mouth as in Trygon, leaving a round nasal 
aperture on each side. Upper eyelid adnate, crescentic; fore mar¬ 
gin of the disk with a single incurvature. One species. 

Genus V. Platyrhina,Mu11. and Henle. Pectorals approaching 
one another at the point of the snout, and inclosing the front of the 
skull. Tail more slender than in the other Rhinohatidce. All the 
fins rounded. Upper nasal flap triangular, extending above the 
inner angle of the nostril. Upper eyelid as in Rhinobatus, No 
raised edge at the spout-holes. Two species. 

Family III.—TORPEDINIDyE. 

Les TorpilltSy Cuv.; Torpedines, Mull, and Henle. Tail short, less 
thick and fleshy than in the Rkinobatidce, depressed, towards the 
end cylindrical, keeled on the sides. Disk naked, rounded, without 
scales or prickles. Ventrals immediately behind the pectorals; 
dorsals none, or one or two on the tail; caudal sub-triangular. 
Upper eyelid adnate. A quadrilateral flap, with a free edge between 
the nostrils, furnishing folds which embrace all the nostril except 
its lateral corner ; the flap is connected to the upper lip by a bridle. 
Teeth pointed or flat. A galvanic battery occupying the space 
bounded by the skull, gills, and pectorals. Teeth flat or cuspidate. 

Gends I. Torpedo, Dum. (Narcohatisy Blain.) Two dorsals. 
Disk rounded, anteriorly truncated evenly or with a slight incurva¬ 
ture. Mouth crescentic. Teeth pointed, attached to a jaw cartilage, 
and not extending outw'ards beyond the margin of the lips ; base of 
each tooth widest transversely. Spout-holes at a distance from the 
eyes, with a cuticular fringe round the orifice. First dorsal bigger 
than the second one, and situated over the hinder part of the ven¬ 
trals; caudal triangular with a straight terminal edge. Four 
species. 

GenusII. Narcine, TIenle. Twodorsals. Disk roundish, ellip¬ 
tical or angular, rounded in front. Mouth small, surrounded by a 
fold of skin which passes on the mesial line above into the bridle 
of the nasal flap; this flap is transverse, straight, or with a medial 
convexity, so as to become faintly three-lobed on the edge; a labial 
cartilage above and below. Teeth in quincuncial order, with a middle 
cusp, forming in the aggregate an elliptical plate, not adhering to 
the jaw, but moving with the skin ; a velum within the upper jaw. 
Tail longer than the disk. Edges of the spout-holes not fringed. 
Five species. 

Genus HI. Astrape, Miill. and Henle. One dorsal. Snout 
short, without a keel. Mouth as in Narcinc* A cylindrical carti¬ 



lage in the bridle of the nasal flap. Cusps of the teeth on a quad- Classifica- 

rangular base; dental plate overpassing the border of the mouth a tion_ 

little; velum within the mouth, above and below. Spout-holes near 
the eyes, with smooth borders. Three species. 

Genus IV. Temera, Gray. No dorsal. Alouth, vela, and nostrils 
as in Astrape. Tail proportionally short. Spout-holes close behind 
the eyes, with smooth borders. Teeth flat. One species. 

Genus V. Discopyoe, Heck. Disk orbicular. Mouth trans¬ 
verse, with thick lips at the corners; upper jaw having a dental 
lamina, turning outwards, covered with minute teeth, in quincun¬ 
cial order. Teeth flat, rhomboidal, their hinder angle acute. Nasal 
valve truncated, with a notched process in the middle; beneath joined 
by a bridle to the circle of the mouth. Spiracles adjacent to the eye, 
with naked borders. Ventrals united under the tail; dorsals two, 
equal; caudals obliquely ovate. 

Genus VI. Hemioaleus, Bleek. Temporal openings minute, 
triangular; pupil convex above, narrow beneath. Premaxillary 
teeth serrated on their outer edge, smooth internally ; mandibular 
teeth slender, with a broad base not serrated. Conspicuous caudal 
furrows above and below. Valve of the great intestine rolled up 
longitudinally. Batavia. Two species. 

Genus VH. 11 ypnos, Dum. Disk longish, somewhat notched in 
the middle of the front border. Spout-holes close to the eyes, sur¬ 
rounded by a wreath of long and numerous fringes. No labial 
cartilages. Mouth crescentic, not protractile. Pointed teeth on the 
edge of the jaws, whose whole length they occupy, hut do not go 
beyond. Bridle of the nasal flap connected with the fore border of 
the upper lip. Tail extremely short. 

Family IV.—RAIID^E. 

Disk broad, rhomboidal, the two sides which meet to form the 
lateral angle belonging to the pectoral fins; these are attached 
posteriorly, as far back as the root of the ventrals, and flank the 
point of the snout anteriorly ; dorsals near the tip of the tail. Tail 
depressed, with a cuticular keel on the sides. Caudal wanting, or 
existing as a mere cuticular seam. Upper eyelid adnate. Spout- 
holes separated from the orbits hy a slender cutaneous bridge, 
smooth-edged. Nasal flap confluent with the upper lip, forming an 
even surface, with a free rounded lobe on each side, that folds over 
the nasal aperture. Alouth curved, with its convexity towards the 
tip of the snout; no labial cartilages. Teeth of the males with a 
central cusp in spawning time; an upper velum only. Skin 
smooth, or studded with prickles pointed backwards, among which, 
chiefly on the dorsal ridge, and on the sides nf the tail, there are 
often larger spines. In the males, sharp prickles are developed on 
the borders of the pectorals in the spawning season. Oviparous. 

Genus 1. Raia, Ouv. {Dasyhatis, Blain.) Snout keeled, with 
the interior limits of the pectorals parallel to the keel, but sepa¬ 
rated from it by a cuticular space, Ventrals deeply notched be¬ 
hind, hence bilobate; anterior or outer lobe more narrow. Termi¬ 
nal caudal seam low, and more conspicuous above than below, gene¬ 
rally interrupted at the point. Thirty species. 

Genus H. Sympterygia, Miill. and Henle. Pectoral fins unit¬ 
ing before the head and forming the point nf the disk as in Trygon. 

Ventrals not notched, being merely undulated posteriorly; caudal 
as in Raia. One species. 

Genus III. Uraptera, Miill. and Henle. Snout and ventrals 
of Raia ; no caudal. One species. 

Family V.—TRYGONIDvE. 

Trygones, Mull, and Henle. Point of the disk formed by the 
pectorals. Upper eye-lid adnate. United nostril flaps free and 
fringed, but bound to the upper lip by a slender mesial bridle; 
nostrils closely approximated under the flap. Skull higher than 
in the Rays. Spout-holes large and close behind the eyes. Teeth 
transversely elliptical, with a ridge which is blunt, sharp, or cus¬ 
pidate. Ventrals not notched. Tail slender, often whip-like, with¬ 
out lateral keels; naked, or bearing one or more barbed spines. 

No caudal. Skin smooth or tuberculated, or prickly. No prickles 
are developed on the pectorals of the males, as in the Rays. 

Genus I. Anacanthus, Ehrenb. No spine on the tail; which 
also wants a fin with rays, but is either naked or furnished with a 
cuticular seam merely. Two species. 

Genu.s T1. Trygon, Adan. {Trygonobatus, Blain.) Disk ova] 
or rhomboidal. Tail equal in length to the body, or longer, 
bearing one or more spines without cuticular ridges, or with 
short ones merely, not reaching the point. Teeth cuspidate, or 
transversely ridged with cross furrows; upper velum deeply 
fringed with a second crescentic one behind; generally a papilla 
behind the under teeth. The species may be divided by the wholly 
finless condition of the tail, or the existence of a cuticular seam 
below, or of a seam above as well as below. Eighteen species. 
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Classifica- Genus III. Pteroplatea, Mull, and llenle. Disk nearly twice 
tion— as broad as it is long. Tail for the roost part shorter than the 

body, bearing one or more spioes, with low cuticular seams, or quite 
naked. ^Mouth crescentic, with the dental plate reaching to its 
corners. Teeih having from ooe to three cusps; upper velum not 
fringed ; no papillfe behind the under teeth. Skin smooth or tu- 
herculated. Three species. 

Genus IV. T^niura, Mull.and llenle. Disk roundish. Tail little 
longer than the body, depressed before the spioe, which is near its 
middle, compressed posteriorly, with a high under-fin running from 
near the spine to the end, together with a shorter or longer cuti¬ 
cular hem above, also reaching the point. Nostrils approximating 
as in Trygotu Teeth with a transverse ridge or a cusp. Mouth 
straight or undulated. Upper velum alraight. No papillae below. 
Five species. 

Genus V. Urolophus, Miill. and llenle. Disk roundish, egg- 
shaped or rhoD)boidal. Tail destitute of a dorsal, but with a cau¬ 
dal which has cartilaginous rays, and reaches further forwards 
below than above. Teeth and mouth as in Trygon; upper velum 
gently scalloped; under one \vith five warts. Four species. 

Genus VI. Tryoonoptera, ^liill. and llenle. Tail short, broader 
at the end, with a small rayed dorsal immediately before the spine. 
Teeth rather acute. Disk as in Trygon. One species. 

Genus VII. Aetoplatea, Valenciennes. A Pteroplatea, except 
that it has a dorsal before the spine. One species. 

Family VI.—MYLlOBATIDiE. 

Head more elevated than in Raia, projecting as far as the gills, 
beyond the pectoral disk, having no fin-rays on its sides, but a kind 
of head fio is developed before the skull, making the point of the 
disk. Nasal flaps forming the sides of a quadrangular flap which 
reaches to the mouth, and is fringed posteriorly ; nostrils sepa¬ 
rated by a thin fillet merely, which comes from both angles of the 
mouth over the quadrangular flap, and is slightly pointed in the 
middle. Mouth transverse ; dental plates reaching far back in the 
cavity of the mouth. Teeth large like mosaic pavement, even ; 
upper velum very long, with a convex border fringed in the mid¬ 
dle; under velum close to the teeth, with only one papilla behind. 
Eyes and spout-holes in the sides of the skull; a broad bridge 
between the spout-holes and eyes. No eyelids. Tail long, whip- 
like ; a dorsal fin on its root, and a spine behind the dorsal. 

Genus I. Myliobates, Cuv. {AHohatcs, Blain.) Union of the 
antecephalic rays of the pectoral forming a pointed snout; nasal 
flaps joined by a straight-edged membrane. ^Mouth transverse. 
Teeth arranged in a mosaic pavement of long hexagonal plates in 
the middle, and two or three rows of short quadrangular or hexa¬ 
gonal pieces on the sides ; on the upper jaw the dental surface is 
convex both longitudinally and transversely. Five species. 

Genus II. Aetobates, Miill. and llenle. Snout pointed, not 
notched ; under edge of the coalescent nasal flaps deeply notched ; 
the nasal bridle papillose. Upper jaw straight-edged; crowns of 
the teeth in rows; the dental plates not extending to the sides of 
the jaws. Two species. 

Genus HI. Khinoptera, Kuhl. Snout deeply notched in the 
middle. The antecephalic fin in a lower plane to that of the pec¬ 
toral, and joined to the inferior base of the latter. Nasal flap straight 
posteriorly ; its lateral angles pointed. Jaws straight; teeth occu¬ 
pying the whole transverse breadth of the jaw, and forming from 
three to five rows of transversely long, antero-posterior narrow hex¬ 
agonal plates, with smaller lateral ones as wide as they are long. 
Six species. 



Family VII.—CEPlIALOPTERIDyE. 

Head straight transversely in front. The precephalic fins pro¬ 
ceed from the under edge of the pectorals, and project like ears on 
the sides of the head, and curl upwards and inwards. Under edge 
of the coalesceot nasal flap straight; nostrils near the precephalic 
fins, wide laterally. Teeth very small. Eyes on the sides of the 
skull immediately before the commencement of the pectorals. Spout- 
holes on the dorsal aspect, widely separated from the eyes. Tail 
as long, or longer than the body, bearing a dorsal fin, and behind it 
a spine. 

Genus I. Cephaloptera, Dura. {Bicerohatis, Blain.) Mouth 
on the ventral aspect. Teeth of both jaws small, flat, pavement¬ 
like, of diverse forms. Pectoral fin prolonged forwards to a point 
beyond the truncated head, looking like a horn; the edge of the 
fin from this point to behind the eyes being convex. Four species. 

Genus II. Ceratoptera, Miill. and Henle. Mouth at the end 
of the snout; upper jaw crescentic on the edge ; under ooe convex ; 
no teeth in the upper jaw; on the under jaw they are small and 
acale-like. Pectorals not passing the front of the head, a rayloss 
space between the cephalic portion and the body of the fin ; lateral 


edge of the fin incurved at the head^ and spreading outwards at the Classifica- 
third gill-opening. Three species. ^'jqo_ 

In our preceding eompendious review of the class of 
fishes, we have, as already stated, taken as our almost ex- 
elusive authority, with regard to structure, Professor Rich¬ 
ard Owen, late Curator of tlie IMusenm of the College of 
Surgeons of London, and now Zoological Superintendent 
of the British Museum. From his lectures delivered in 
1844 and 1846 before the college our facts have been taken. 

The great Histoire des Poissonfi of Cuvier and Valen¬ 
ciennes, which closed with the 22d volume in 1849, has 
been our text-book for the characters of families and genera 
of most of the osseous fishes, as well as for the few remarks 
we have made on their species. Several families and groups 
of families not included in that work have been charac¬ 
terized by the labours of Dr Kauj) of Darmstadt; and for 
our analysis of the Plagiostomi^ we have taken for our sole 
text-book the treatise of Miillerand Henle on that subject, 
published in 1838. Some other works of Johannes MUller 
that we wished niueh to consult, were not to be found in 
those public libraries to which we had access, and we have 
been unable therefore to give the latest views of that very 
distinguished physiologist. We could not within encyclo- 
poedie limits enter into the discussion of disputed j)oints, or 
entertain questions resjiecting jiriority of names, and we 
therefore have with scarcely an exception adopted the gene¬ 
ric names of the authorities we liave mentioned, and also 
their family groups, occasionally, however, for the sake of uni¬ 
formity changing the few terminations of the names of the 
latter into idee where that had not been previously done, 
intending by such uniformity of termination to denote more 
readily the rank of the group in the system. The labour of 
clearing up the intricate synonyms that have crept into the 
science, is one of the greatest, and is certainly the most irk¬ 
some, that the ichthyologist has to encounter, and one whose 
sueeessful results are generally shown by the adoption of a 
single word, giving no indication to the uninitiated of the 
time, and research, and thought they have cost. It is, how¬ 
ever, a labour that cannot be lightly passed by; for without 
a correct determination of the species the descriptions are 
useless or encumbering to science. Without such careful 
preliminary work no one can enter at all upon the subject of 
tlic geographical distribution of species. Yet that branch 
of ichthyology, no less than the habits of the species, is of 
vast importance to a maritime nation, desirous of extending 
her fisheries, and thereby increasing the supply of a most 
healthy and nourishing food for her teeming population, 
and raising new nurseries for seamen. 

However desirous we may be of adding a few words on 
the geographical distribution of fish, the lime has not yet 
arrived ibr enunciating many observed facts. There is as 
yet no general list of s})ecies comprising the whole class, 
and in local lists our conclusions are universally marred by 
the clashing of synonym.s and the superabundance of nomi¬ 
nal species. A work, however, has been going on for some 
years, silently almost, and without attracting a tithe of the 
notice it deserves from scientific zoologists, but which, 
when completed, will supjily exactly what is required. We 
mean the Zoological Cafnlognes of ihe Britisli Museum, 
now in tlie course of publication in parts. The enlightened 
])lan of this catalogue, as conceived by Dr Jolm Gray, the 
keeper of the zoological department of the Museum, is to 
comprehend descriptions of all known sj)ecies, of which 
specimens are to be found in any of ihe great European 
museums, with a comparison of the actual specimens in 
every instance in which that can be effected. In this way, 
not only are the species in the British Museum correctly 
named and pointed out, so as to relieve future inquirers of 
a load of labour; but the species not to be found in the 
Museum are also indicated. We know of no work on Na¬ 
tural History better planned, nor one tliat is likely to have 
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Geographi- more effect on the progress of Ichtliyology. The Museum 
cal Distri- catalogues of the Serpentiform Apodals, the Lemniscatc 
bution. Apoclals, the Mormyridee and BalistidcB, contain descrip- 
tions of a great many species, previously unknown to the 
world, and present comprehensive views of tiiese groups no¬ 
where else to be found. The generic and higher groups 
they characterize are embodied in our table. We cannot 
enter further on the bibliography of Ichthyology, and must 
refer the student to the Bibliographia Zoologica, published 
by the Ray Soeiety, where he will find all that he wants in 
this respect. 


ON THE GEOGRAPHICAL DISTRIBUTION 
OF SPECIES. 

This is a wide field for observation and discussion; but 
the way for entering upon it with much hope of success has 
not as yet been cleWd. Systematic Ichthyology is but of 
recent date; our acquaintance with the sjiecies of fish is as 
yet limited; our knowledge of their habits and migrations 
very imperfect; and we should only lead to error, were we 
to attempt to deduce general laws from such scanty data. 
We can merely therefore glance at a few circumstances 
connected with this de])artment of Ichthyology, which, little 
as it has hitherto been considered, will, when the science 
has advanced to the proper point, certainly meet with the 
attention it so fully merits. Temperature has an acknow¬ 
ledged influence, both directly and indirectly, on the distri¬ 
bution of organized beings over the globe. Vegetation 
ceases, or nearly so, when we reach the regions of perpe¬ 
tual fi*ost, either by ascending lofty mountains, or sailing to¬ 
wards the poles; and even the Protococcus nivalis, that pro¬ 
pagates and flourishes in the snow, must owe its gi'owth to 
the action of the sun’s rays, in liquefying a portion of the 
snow sufficient to furnish fluid for the extension of the 
simple cells of which it consists. The range of phytopha¬ 
gous animals depends, of course, on that of the plants which 
they can eat and assimilate ; and their distribution again in¬ 
fluences that of the predacious kinds which subsist solely 
or mostly on animalized matter. ^Migreation, though not 
synonymous with distribution, yet inasmucli as it is an in¬ 
stinctive movement, having for its end proper supplies of 
food, must furnish many facts that bear on the dissemina¬ 
tion of species. The extent and character of tie migra¬ 
tion varies with he species. Among IMammals it has been 
little noticed, except in the gregarious Ruminants and cer¬ 
tain Rodents. The American bison roams over the prairies 
in quest of fresh grass. When the herbage has gone to 
seed in one locality, and the haulms are dried up, the vast 
herds travel onwards dll they find a younger and greener 
vegetation in some district over vduch a fire has recently 
run. This movement, whatever may be the extent of the 
journey over these sea-like ])rairies, scarcely comes under 
the term migration. But the reindeer, pressed by some 
more recondite instinct, quits the interior where it has fed 
in winter, and in herds of greater or smaller size, but in 
numberless succession, and all actuated by a common im¬ 
pulse, hastens to the coasts and islands of Hudson’s Bay, 
or of the Arctic Sea, passing rapidly over the intervening 
barren districts wherein pasture is scanty; but throughout 
the march regularly waited upon by bands of wolves. 
Birds, with their greatly superior locomotive powers, per¬ 
form migrations much more remarkable for the length of 
way. Vast numbers of Anatklve^ natives of the extreme 
capes and islands of Arctic America, assemble in flocks on 
the approach of winter, and move southwards to pass that 
season on the table-lands of .Mexico and of Central Ame¬ 
rica, lingering on their way only in berry-producing or 
marshy districts and coasts, and passing over the others 
high in the air, and with great velocity. The annual mi- 
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grations of the Swallows are no less extensive than those of Geograpbi- 
the Natatores^ and are as evidently designed to secure an Distri- 
appropriate succession of food. Every species has its pro- ^ bution. ^ 
per range, that of some being of much greater extent both 
northwards and southwards than others. Of the Reptilian 
class, the algivorous Chelonians resort in numbers to cer¬ 
tain solitary and sandy shores, for the purpose of depositing 
their eggs, but there is, as far as we know, no extensive 
migration of any member of that class in search of food. 

The Pinnotheres^ a family of Crustaceans, also assemble 
annually in multitudes, descend from their usual places of 
abode in the interior, and travel in a straight line to the 
sea, to deposit their eggs in the sand of the shore. It is 
questionable whether any kind of fish makes long migra¬ 
tions either to seek for food or to deposit its eggs. Her¬ 
rings have been said to do so, and to issue from their polar 
retreats to visit their proper spawning places on the coasts 
of Scotland ; but as regards the length of their journey, this 
is probably a mistake, though there can be no doubt, that 
in common with many other fishes, they seek the shallow 
waters at spawning time; and it is true also, that the com- 
mon Herring exists in the arctic seas, but it is precisely in 
the spawning months that it has been taken off the arctic 
shores of America, as well as in the British friths. 

In respect of the jjower of making long journeys, many 
fishes are as favourably endowed as the swiftest bird,—their 
muscular powers are as great or greater, and the medium 
in which they move is more nearly equal to their bodies in 
gravity. Whoever has seen the Dolphin {Corypheena) ac¬ 
companying for days together a fast-sailing vessel running at 
speed before a fresh trade-wind, and occasionally shooting 
aliead, or playing round her as if she were at anchor, can have 
no doubts about the velocity with which a fish can travel. 

It has been calculated, indeed, that the Salmon can travel 20 
miles an hour against the stream, and that the Tunny or 
Corypheena would encircle the globe in a few weeks. This 
shows us, that unless the diflusion of a species be limited 
by other causes, mere distance is no obstacle to very many 
fishes. A bird in its migratory flight can soar high, and 
take advantage of the uj)per or lower currents of the air 
that may be favourable for its course, while at the same 
time it carries along with it the temperature of the colder 
regions it has left; the tenuity of the atmosphere being in 
fact the limit to its ascent. In the same way a northern 
fish might find at a distance from the surface the mean 
temperkiire of the sea Fahr.) ; its descent into the 

bosom of the ocean being limited by the pressure it can 
bear. This line of mean temperature varies in its depth 
with the latitude. Sir James C. Ross found it to be, in S. 

Lat. 4o degrees, 3600 feet below the surface; and in the 
equatorial and tropical regions 13,000 feet, the surface heat 
being in the latter districts 78°. In 70 degrees of south 
latitude, the surface heat is 30° Fahr., and the mean heat of 
39°*5 has descended 4200 feet. 

The obstacles that are likely to arise to a long journey 
by any fish, and also to the sjwead of the species, will vary 
with its habits. Ground fish, organized for swimming near 
the bottom only, and feeding there, will be stopped by great 
depths of the ocean as effectually as a land animal would 
be by a high mountain range rising far into the snowy re¬ 
gions,—they would neither be able to endure the pressure 
they would have to encounter at great depths, nor the pri¬ 
vation of food to which they would be exposed in following 
the bottom to a depth to which they were not accustomed. 

James Forbes, whose early death has dejwived Natural 
History of one of its most able and successful cultivators, 
has shown that marine life diminishes with the depth, 
and at length ceases, not })erhaps at the limit he was in¬ 
clined to assign to it, but still in a manner analogous to the 
ascent of a mountain. To favour the spread of ground- 
fish, then, a chain of sand banks, submerged to the proper 
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Geographi- would be necessary. While the Scomberoids and 

other fishes that habitually s\nm near the surface would be 
V ^ more directly influenced by temperature, both as regulating 
the supplies of food, and as acting immediately on their 
own constitutions. 

There can be no doubt that species have been framed 
to endure certain degrees of temperature only ; that some 
which thrive in water, just above the point of congelation, 
would perish in the tepid ponds of intertropical regions, 
and vice versa. Dr Davy has shown that a continued heat 
of 80° will addle the egg, and destroy the embryo of the 
common Salmon ; the fact of that species being limited to 
the countries lying northwards of the 41st parallel of lati¬ 
tude being most probably dependent on the small power 
the species has of resisting heat. On the other hand, the 
experiments of Broussonnet show that by using much cau¬ 
tion, and elevating the temperature gradually, fish of tem¬ 
perate regions may be brought to endure a heat of 97'’ 
Fahr. The Ambassis thermalis is reported in the His- 
toire dcs Poisso?is, on the authority of ]\I. Kenaud, as ca¬ 
pable of inhabiting the hot springs of Cannea, near Trin- 
comalee, in a temperature of llo°*25 Fahr.; but there is 
reason to suspect some inaccuracy of observation here. 
Dr Davy visited these spring.s in 1817, when of seven 
wells, then existing, the hottest and principal one, and the 
one which he thought supplied the others, had a tempera¬ 
ture of 105'75° Fahr.; but the heat was said to vary, and 
he was told that it occasionally rose to 110°. The coolest 
of the seven wells had a heat only of 86° Fahr.; and in one 
only, whose temperature was 91°, did he see any fishes. 
Many small fishes, such as the Anfennarii, and others of 
the less active swimmers, dwell in the floating islands of 
Sargasso, and most probably spawn among its stems. 
Though they find shelter in its mimic groves from the 
predacious birds and fishes, yet they must be exposed to a 
pretty high temperature \mder the direct rays of a tropical 
sun, against which, however, nature has furnished them 
with a protection, in the copious secretion of mucus which 
envelops their skins. The Anabas, again, ascends the palm 
trees of Bengal, and endures the heat of an atmosphere 
rising to 97° in the shade ; while the CaUickthys of tropi¬ 
cal America must be exposed to at least an equal heat in 
its overland journeys. Fish constituted to brave such heats 
would speedily perish, there is every reason to believe, in 
colder regions ; and a review of the whole class leads irre¬ 
sistibly to the conclusion that many species have been cre¬ 
ated solely to meet the conditions of existence which cer¬ 
tain limited localities afford, such as the Ambtyopsis of the 
Mammotli Cave of Kentucky, and the Siluroids of the mud 
volcanoes of the Andes. 

The creation of a single pair of each species in certain 
spots, and the diffusion of their progeny from thence, has 
been of late a favourite subject of speculation ; but this 
implies the subsequent calling into existence of the more 
predacious kinds, when the others had multiplied, so as to 
need a check ; and the simpler supposition, and the one that 
is most consistent with the facts that are knoum, is that 
when the ocean was in a condition to support ichthyic life 
it was peopled by the Great Creator, each species being 
placed in sufficient numbers in the district best suited to 
its structure and habits, and the purpose it was designed 
to serve, while at the same time the balance between re¬ 
production and supplies of food was provided for by a suf¬ 
ficient number of the rapacious kinds. And, moreover, that 
new species were created when a change in the condition 
of the ocean and its boundaries led to the extinction of the 
older races, and rendered such an exercise of creative 
power necessary. 

Our limits will not permit us to stray into further specu¬ 
lation, and we shall conclude this article by hastily glancing 
at a few general facts. The northern seas, which are for 


the most part comparatively shallow, nourish many of the Geographi- 
SclerogenidcB^ which feed at the bottom and frequent shelv- cal Disiri- 
ing, sandy shores or sandbanks. The majority of these hution. 
have barbels or portions of the pectoral fins detached or 
otherwise organized as fingers or organs of touch. An al¬ 
lied group, the Uranoscopid(B or Trachinidce^ have often the 
tips of the anal rays similarly constituted. The Gadidce^ 
also, which have barbels under the chin, are ground feeders; 
and these, with the Gotti and Scorpceitce among the Sclero- 
genids, and the fresh-water Truttce^ and anadromous Sal- 
mones^ are the most characteristic groups of fishes in the 
northern seas. The same generic forms of sea-fish, but 
not the same species, reappear in corresponding southern 
latitudes; the Cotti^ Scorpcence^ and Gadidce being also 
conspicuous among the South Australian fishes. The 
Sclerogenids are not unknown in the middle tropical dis¬ 
tricts of the ocean, but they are different generically; the 
Gotti and Scor])(E}}(B being replaced hy Pehrs^ Synauceia^ 
and others of a different aspect. There is a general resem¬ 
blance between the fishes of the northern and southern 
extra-tropical seas, so that emigrants to Australia have 
very generally bestowed familiar European * names on 
the sea-fish they found in the country of their adoption. 

In like manner there is a similarity of general aspect, 
but an almost total difference of species between the fish 
of Behring’s Sea and the Sea of Ochotsk, and those of the 
German Ocean—though there are some facts which lead 
us to infer that in a higher parallel still there is a zone 
in which the same species form a circumpolar ichthyic 
fauna. This is different, both generically and specifically, 
from the fragments of the antarctic circumpolar groups of 
fish, 'which have reached us through Sir James Boss, the 
only navigator who has made collections in the high 
southern latitudes. Some genera, of few species, are the 
more remarkable from their occurrence both in the northern 
and southern seas, though in form of distinct yet closely 
resembling species. Macrourus has two representatives in 
the seas of Greenland and Norway; two in the IMediter- 
ranean ; and two in the Australian seas. Lophius has one 
species in the European seas and another in the sea of 
China, so much alike that very close comparison is required 
to distinguish them. Zeus^ also, and the allied genus of 
Gapros, have each a species in the IMediterranean and tem¬ 
perate parts of the North Atlantic, as well as in the seas of 
Australia. The Greenland and Iceland Notacanthus^ also, 
or Gampilodon of Fahricius, reappears in the seas of South 
Australia with exactly the same generic aspect, but some 
subordinate difterence of details, show ing the species to be 
distinct, and w ithout having been detected in the interven¬ 
ing districts of the ocean. No example of the genus, IM. 
Valenciennes remarks, has ever reached the Paris Museum 
from the Indian Ocean. The true Salmonidee or Truttce of 
some authors are confined, as we have already more than 
once remarked, to the northern hemisphere. They do not 
pass the great Himalayan range. We liave seen none from 
Africa, nor a figure of any species among the drawings 
made at Canton of all the fish brought to that market, 
though the SalmonidfE are both various and plentiful in 
the Kamtschadale seas. The Gkaracinidee^ once inclu¬ 
ded in the Salmon family, because they possess the charac¬ 
teristic Linna?an mark, an adipose fin, are chiefly South 
American; w hile the Scopelinidcr^ another family having 
also an adipose fin, are oceanic, being found in all seas from 
the German Ocean to the Chinese, Australian, and Poly¬ 
nesian w'aters, the only large district from which specimens 
have not hitherto been brought being the North Pacific 
and Behring’s Sea. They are small fish, mostly nocturnal 
in their habits, and though many of them carry phosphor¬ 
escent lamps, they have until lately escaped the observation 
of mariners ; but w-hen the practice of keeping a trawl 
overboard becomes more frequent, it is likely that they 
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Geographi- will be discovered to be inhabitants of the North Pacific also, 
cal Distri- Chirus has been found only in the North Pacific, but as low 
hution. c^own as California, and more abundantly in Behring^s Sea. 

One large portion of the ocean, including the Sand¬ 
wich Islands and the more southern Chinese seas, the In¬ 
dian Ocean, Red Sea, and Polynesia, down to the northern 
and eastern coasts of Australia, forms an almost uniform 
ichthyic district, from the general diffusion throughout it of 
a great majority of the species that exist within its limits— 
though there are many local littoral species within its 
bounds. The Scomberoid skimmers of* the surface are 
nearly the same in all parts of this wide sea. As we ap¬ 
proach its confines, N. and S., tliere is a gradual in¬ 
termingling of the forms belonging to the higher latitudes 
on each side; and on removing still farther from the equa¬ 
tor, we find the seas of Kerguelen’s Land, South Shetland, 
and Cape Horn showing as much identity of species as 
those of Norway, Spitzbergen, and Greenland ; the Noto- 
thenicB^ however, and other predominant forms in the Ant¬ 
arctic seas being dissimilar to the Arctic ones. In fret, 
there is a greater generic dissimilarity between the extreme 
Arctic and Antarctic fish than we observe between the fish 
of the British Channel and the antipodal species. A Noto- 
thenia^ we may add, is one of the most southern fish, having 
been found to the amount of 28 lbs. in the stomach of a 
' seal, in S. Lat. 66., on Sir James C. Ross’s voyage ; and an 
Ophidium was found by tlie same distinguished navigator 
to the N. of Spitzbergen. Both seek shelter from the 
seals in crevices of the ice. 

With respect to fresh-water fish, the common Salmon, 
as we have more than once mentioned, is identical on both 
sides of the North Atlantic down to the 41st parallel, but 
does not occur in Behring’s Sea ; and we are not aware of 
any other species of Salmo or Trutta being common to the 
Old and New Worlds, although the family is even more 
abundant both in individual numbers and in variety of spe¬ 
cific forms than in Europe or Asia. Sturgeons, another 
family of fi'esh-water fishes, containing anadromous mem¬ 


bers, have a less high northern range than the Salmon, Geographi- 
not being found in rivers that fall into the Icy or Arctic Gistri- 
American seas, but existing abundantly in most of the great 
rivers of Siberia and North America that flow southwards, 
or laterally, into the Black Sea, North Atlantic, or Northern 
Pacific. The genus exists in China, but we have seen 
none from the southern hemisphere. This leads us to ob¬ 
serve, that no living Ganoid fish has as yet been detected 
in tlie southern hemispliere. The Pharpngohranchii are 
confined as natives to India and the Cape of Good Hope, 
though one or two species have been transported to 
Cayenne, and thrive tliere. Some of the remarkable 
genera tliat occur in the Nile exist also in the Gambia 
and Niger, though, as frr as we know, not the same s])ecies ; 
and there is a similar likeness between the marine fish of 
Western Africa and those of the Red Sea, extending in 
one or two instances even to species. The Siluroids have 
their headquarters in India and the southern seas, the 
species being comparatively few in Europe and North 
America. There are many in South America; and the 
Goniodonts are exclusively natives of that country. 

There are other facts connected ^vith this subject, some of 
which we shall simply mention without dwelling on, such as 
the influence of the Gulf Stream and other oceanic cuiTents, 
in bringing fish that are natives of the warmer districts of 
the ocean into the higher latitudes. A drift tree or a spar 
is seldom met with at sea without its attendant fish, espe¬ 
cially if it has been long enough afloat to be covered with 
fuci and baimacles. It would appear as if these fish stuck 
by it in all its wanderings, from their unwillingness to quit 
it, even Avhen approached by a boat. And all mariners are 
familiar with the fact of certain fish following a ship for 
weeks together, until it has entered the colder latitudes. 

The beautiful Naucrates, or Pilot-fish, has in this way been 
brouglit to the Cornish shores, and we have known the 
Echeneis to attach itself in considerable numbers to a shi]fs 
bottom in the Bight of Benin, and to continue there until the 
Azores w ere passed on the homew ard voyage, (j. ii —^n.*) 


^ The accomplished naturalist and excellent man, James Wilson, by whom the first edition of this article was penned in 1835, was pre¬ 
paring to revise his work when death put an end to all his labours, and the task which he would have accomplished so well was entrusted 
to another. During the last twenty years Ichthyology has gained so many new facts that it became necessary to write the whole over 
again; hut such passages of the original treatise as were suitable have been interpolated in the text. 


Note.—A t page 236 we have mentioned the Meletta venenosa a® being occasionally a poisonous fish ; and at page 312 the Tetraodons 
are noticed as having generally a had reputation oq the same account. Not without reason, indeed, since the small liver of a single 
Tetraodon was the cause of two deaths at the Cape of Good Hope. The subject is one of much interest both to seafaring men and to 
physiologists; and we gladly avail ourselves of a little spare room on this page to insert a few of the details given by Dr Julius Hell- 
muth, surgeon of the Dutch brig of war, and Mr Hugh Jameson, surgeon of the royal navy, who witnessed the fatal occurrence. 

“ J. Kleinhaus, boatswain’s mate, thirty-two years of age, and J. Hausen, purser’s steward, forty-three years of age, had partaken at 
dinner-time (noon), in addition to the usual ship’s fare, of the liver of a fish. Within ten minutes I was called to render assistance to 
both, and observed the following symptoms :—J. ICleinhaus could not raise himself without the greatest exertion, his face was somewhat 
flushed, his eyes glistening, and pupils rather contracted; the mouth was open, the muscles of the pharynx spasmodically contracted; 
the lips tumid and somewhat blue ; the forehead covered with perspiration, and the pulse quick, small, and intermittent. The patient 
was in great distress but still conscious. He complained, hut with great difficulty, of pain from constriction of the fauces and gullet, 
together with great uneasiness in the region of the stomach, and bad an inclination to vomit. An emetic was administered, hut he could 
scarcely swallow it, and he almost immediately became paralytic; his eyes were fixed in one direction, his lips became livid, and bis 
pulse failing, he expired scarcely seventeen miuutes after eating of the liver of the fish. There was no full vomiting during the rapid 
action of the poison, the emetic having produced no effect. The other patient vomited thrice, the first time before taking an emetic 
which was given to him, followed by abundance of warm water, which caused a repetition of the vomiting, after which he said that he 
was easier, but in a few moments a single convulsive movement in the arms ensued, the livid tongue was protruded from the mouth, 
and he expired about one minute later than his messmate. Mr dameson did not reach the Dutch vessel till forty-five minutes after 
twelve, before which time both men had expired. He found their faces collapsed, pallid, and covered with cold moisture, the lips livid, 
pupils of the eyes moderately dilated, the joints still flexible, and the limbs relaxed. On examining the bodies next day the stomachs 
were observed to be moderately distended with pultaceous food, nearly wholly reduced to the state nf chyme, some of which had passed 
the pylorus. None of the poisonous fish could be distinguished among this comminuted mass. The inside of the stomach round the 
cardiac orifice was of a deep purple colour, and minute ramifications of the vessels extended along the smaller arch, and to the eminence 
at the beginning of the greater arch. The vascularity was not perhaps greater than it would have been in a healthy stomach during 
the first process of digestion, hut it was rendered more coospicuous hy the dark colour of the blood. In the right ventricle of the heart 
there was a fibrinous clot and a small quantity of fluid blood; the left ventricle was moderately distended with dark fluid blood; the 
muscular tissue of the heart was natural, and the muscles of the body generally were florid and healthy in appearance. The spotted 
Tetraodon measured from 6 to 8 inches, and it was the liver only, not exceeding 4 drams in weight, that was eaten by the men.” 


